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Introduction 


Congratulations on your choice of one of the INTERVIEW 8000 TURBO Series line of Data Protocol 
Analyzer/Emulators! This wise decision will be rewarded with many productive years of testing and 
emulation, along with the capability of upgrading your unjt should your network require it. 


For your ease-of-use, we have provided you with four (or five*) texts (and the Easy View On-Line Meau System): 
30 Minutes to Programming the INTERVIEW® 8000 Series, 951-B0431-01 | 
INTERVIEW® 8000 Series Technical Manual, Sepyember 1995, Volume I (951-B0424-01) 
INTERVIEW® 8000 Series Technical Manual, September 1995, Volume II (951-B0427-01) 

_ INTERVIEW® 8000 TURBO Series Quick Reference Guide to the C Library (951-B0430-01) 
INTERVIEW® 8000 ATM Technical Manual, September 1995, (951-B0682-01) [with ATM ynits only]* 


0 Minutes to Programming the INTERVIEW 8000 Serie. 
Begin with the “thinty-rtinute gude ” There is a data disk provided with it to introduce you to and to give 
you a crash course in general operation of the INTERVIEW 8000 TURBO units. Lena find this a balt-bour 
well spent as you get a feel for using the function keys and menus, familiarizing yourse e OpE 
of the INTERVIEW. 


INTERVIEW® 8000 Series Technical Manual! 
The two o volumes of the IN TERVIE we 8000 Series Technical Manual are divided into Part I: Basic Operation 
and Part IT: Advanced Programming. These are the complete source of information on your unit and so are 
understandably quite large. We do not expe¢t you to read them in their entirety; therefore, the Table of 
Contents and the three comprehensive indexes—all three are multi-level and cross-referenced—are valuable 
tools to use in familiarizing yourself with the technical manual. There is also a List of Tables following the 
Table of Contents in the front matter of the first volume. 


a 3asic Operation. A glance at the Table of Contents reveals the first volume consists of 49 
sections eeuped into twelve sub-headings, including an index for the first volume: 
I Overview 

II Setup and Display 

III BCC and BERT 

IV Interfaces 

V File System and Miscellaneous Utilities 

VI Statistics 

VII Programming Concepts: Tiers and Layers 

VIII = Trigger Menus 

IX Protocol Spreadsheet 

xX OSI Primitives 

XI Protocol Packages 

XII Index : 


Part I defines the basic operation of the INTERVIEW in detail and describes the menu fields and their 
entries in depth. 
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art I: ming. The Table of Contents shows the second volume consists of Sections 
50 coca 83. <8 sections are grouped under four sub-headings, along with Appendixes A through 
J and two indexes—one combined index for both volumes of the technical manual and the second < 
index for the C-language structures, variables, and routines defined in the second volume: as 


XII Theory of Operation ra a 

XIV C Language | ; a : : ; i on as Sabet es er rt qe 
XV CLLibrary, seuicinee ene He go ce RC Sramyren 
XVI ___— Protocol Library ng ee aks, Se Ba ae aaa 
Appendixes 6 oe ee Pee as aga faa By 
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Part IT is technically for the advanced C language programmer who wishes to modify programs 1s already 
provided in the software or to create his own programs. Along with a theory of operation of the unit 
and C-language background, it provides the C-language and protocol structures, variables, and routines 
used in the INTERVIEW 8000 TURBO Series. Structures are defined i in depth; variables are discussed 
- in detail with the type, values (hex and decimal), and meanings presented i in‘a tabular format.’ The 
| . routines are particularly well documented with a synopsis, a description, inputs, returns, and arn eae 
“given for each routine as applicable. The quick reference guide, (described below) i isa sone auion to” 


this second volume of the technical manual. PS! 225s 


Quick Reference Guide to the C Library 


The quick reference guide is a condensed version of the C-language structure, variable, event, and routine 
information used in the INTERVIEW as defined in the second volume of the technical manual. This small 
reference guide is easy to use and cross-references pages in the technical manual where the C-language 
terms are defined and used. 7 


It is divided into three parts: an alphabetic listing, a listing by function, and an alphabetic definitions listing. 
If you do any programming on the Protocol Spreadsheet with the INTERVIEW, you will find this handy 
little guide to be very useful. 


Easy View On-Line Menu System 
When you boot up the INTERVIEW, the Easy View Main Menu is the first menu displayed. You'll find this 


on-line documentation to be a valuable tool. Operational information, help, tutorials, and installed 
application programs are available at your screen in this menu system at the touch of a key. Follow the 
instructions given on the bottom of the display to access the desired screen menus. Detailed information on 
using Easy View is documented in the technical manual in Sections 4,19, and 20.5 > 7 e5- 


TM (Asynchronous Transfer Mode) Technical Manual and Associated Manual 
If your unit is an INTERVIEW 8800 PLUS ATM or INTERVIEW 8750 ATM EXPRESS, you will also be 
receiving the ATM technical manual. This manual describes the ATM units and is specific to Asynchronous 
Transfer Mode testing. Included with it are various manuals for the on—line ATM application programs. 


Again, congratulations on your selection of an INTERVIEW 8000 TURBO Series unit...we hope these 
manuals will serve to answer'your questions before you need to ask them. 
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you a crash course in general operation of the INTERVIEW 8000 TURBO units. You'll find this a half-hour 
well spent as you get a feel for using the function keys and menus, familiarizing yourself with the operation 
of the INTERVIEW. 


ERVIEW® 8000 | Technical Manual 
The two volumes of me INTERVIE we 8000 Series Technical Manual are divided into Part I: Basic Operation 
and Part IJ: Advanced Programming. These are the complete source of information on your unit and so are 
understandably quite large. We do not expect you to read them in their entirety; therefore, the Table of 
Contents and the three comprehensive indexes—all three are multi-level and cross-referenced—are valuable 
tools to use in familiarizing yourself with the technical manual. There is also a List of Tables following the 
Table of Contents in the front matter of the first volume. 


Pa eration. A glance at the Table of Contents reveals the first volume consists of 49 
sections eronped into twelve sub-headings, including an index for the first volume: 
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Part I defines the basic operation of the INTERVIEW in detail and describes the menu fields and their 
entries in depth. 
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INTERVIEW 8000 Series Basic Operation: 951—B0424-—01 


Part IT: Advanced Programming. The Table of Contents shows the second volume consists of Sections 
50 through 83. These sections are grouped under four sub-headings, along with Appendixes A through 
J and two indexes—one combined index for both volumes of the technical manual and the second 
index for the C-language structures, variables, and routines defined in the second volume: 

XIII Theory of Operation 

XIV CLanguage 

XV C Library 

XVI ___— Protocol Library 

Appendixes 

Index 


Part II is technically for the advanced C-language programmer who wishes to modify programs already 
provided in the software or to create his own programs. Along with a theory of operation of the unit 
and C-language background, it provides the C-language and protocol structures, variables, and routines 
used in the INTERVIEW 8000 TURBO Series. Structures are defined in depth; variables are discussed 
in detail with the type, values (hex and decimal), and meanings presented in a tabular format. The 
routines are particularly well documented with a synopsis, a description, inputs, returns, and examples 
given for each routine as applicable. The quick reference guide (described below) is a companion to 
this second volume of the technical manual. 


Quick Reference Guide to the C Library | 

The quick reference guide is a condensed version of the C-language structure, variable, event, and routine 
information used in the INTERVIEW as defined in the second volume of the technical manual. This small 
reference guide is easy to use and cross-references pages in the technical manual where the C-language 
terms are defined and used. 


It is divided into three parts: an alphabetic listing, a listing by function, and an alphabetic definitions listing. 
If you do any programming on the Protocol Spreadsheet with the INTERVIEW, you will find this handy 
little guide to be very useful. 


Easy View On-Line Menu System | 

When you boot up the INTERVIEW, the Easy View Main Menu is the first menu displayed. You'll find this 
on-line documentation to be a valuable tool. Operational information, help, tutorials, and installed 
application programs are available at your screen in this menu system at the touch of a key. Follow the 
instructions given on the bottom of the display to access the desired screen menus. Detailed information on 
using Easy View is documented in the technical manual in Sections 4, 19, and 20. 


4TM (Asynchronous Transfer Mode) Technical Manual and Associated Manual 

If your unit is an INTERVIEW 8800 PLUS ATM or INTERVIEW 8750 ATM EXPRESS, you will also be 
receiving the ATM technical manual. This manual describes the ATM units and is specific to Asynchronous 
Transfer Mode testing. Included with it are various manuals for the on—line ATM application programs. 


Again, congratulations on your selection of an INTERVIEW 8000 TURBO Series unit...we hope these 
manuals will serve to answer your questions before you need to ask them. 
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Notice 


This is Issue 3 of the INTERVIEW® 8000 Series Technical Manual, September 1995, Volume I 
(951—B0424—01) and Volume II (951—B0427-—01). 


Issue 3 with its addendum (November 1995) is written to specifications for the INTERVIEW 8000 
Series—the 8100 TURBO, the 8200 TURBO, 8600 TURBO, 8700 TURBO, 8800 TURBO, and their 
respective specialized units—with the Errata providing for software revision 12.00 or greater. Refer 
to the Hardware section of this manual for specific model descriptions; for ATM units, refer to the 
Hardware section of the INTERVIEW® 8000 Series ATM Technical Manual, Asynchronous Transfer 
Mode (Broadband), (951—B0424—01). In most instances, further software revisions will be 
accompanied by an addendum to this issue. In cases where new software does not affect the 
accuracy of the manual, however, an addendum may not be produced. 


This issue of the manual (with addendum) adds the following features to the INTERVIEW: 


e Hardware information added for the following: 
— new power supply voltage selection — new internal cables 
— change of fuse from 4 amp to 5 amp — MPM board changes 


e New information added to the Setup Menu screen when an ATM Interface Module is installed in 
an ATM unit: 
— anew AIM Interface Module function key appears 
— AIM Interface Setup screen and with DISABLE function accessible from softkey rack 
— use of and results of using the new DISABLE function key 


e Addition of AALI information in ATM section. 


e Addition of wildcard symbols into File Maintenance operations and new COPY command 
information. 


e Addition of four new user routines for High-Speed Frame Mode, SMDS, and ATM libraries: 
frame_disable_dce_1, frame_disable_dte_1, frame_disable_dce_2, and frame_disable_dte_2. 


e Addition of two TIM Expansion Shelf routines, get_xtim_config and xtim_load_program. 
e Addition of new error messages displayed for File Maintenance operations. 
e “Communications with Telenex” appendix updated with new information. 


General Signal Networks is a newly formed company by the merger of Telenex, Data Switch, and 
Tau-—Tron. Telenex Corporation is now General Signal Networks — Mount Laurel; we retain the 
fm same personnel and high standards which have always been hallmarks of Telenex Corporation and 

| AR Test Systems. Any references within this manual to AR, AR Test Systems, and Telenex Corporation 
now refer to General Signal Networks — Mount Laurel. 


| General Signal Networks — Mount Laurel reserves the right to improve this manual or the 
equipment it describes without prior notice. Any references to upgraded equipment, options, 
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accessories, and software packages made in the manuals may not apply to your present unit. 
Contact Customer Service for information on such upgrades or other purchases. 


Any duplication of the material in this manual in any form without written permission from General 
Signal Networks — Mount Laurel is strictly forbidden. 


General Signal Networks — Mount Laurel will not be held responsible for any damages incurred in 
the use of this product. 


For technical information, programming assistance, error decoding, and repairs, contact the factory. 
General Signal Networks — Mount Laurel is located in Mount Laurel, New Jersey, approximately 
15 miles east of Philadelphia, PA. Local customers should call (609) 234-7900; in the northeastern 
United States, call (800) 222-5482; and in the rest of the U.S., call (800) 222-0187. Access us on the 
Internet at http://www.telenex.com. 


Address questions and comments about this manual and other technical publications to the 
Technical Writing Department on extension 3548 at these same telephone numbers. 
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INTERVIEW 8000 Series Basic Operation: 951—B0424-01 


cas | aesTunco | 
See | 


Figure 1-1 INTERVIEW 8800 TURBO. 
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Telenex Corporation offers five basic INTERVIEW 8000 Series units, each with several specific 
variations. Table 1-1 describes the multiplexer board and/or Test Interface Module selections 
available as standard for each unit. 


SEP ’95 


INTERVIEW 8100 TURBO — one MPM (single—port TIMs only; no ISDN) 
INTERVIEW 8100—F TURBO — designed specifically for sing;le—port Frame Relay testing 


INTERVIEW 8200 TURBO — one MPM 
INTERVIEW 8200R TURBO — a remote version 
INTERVIEW 8200—B TURBO — designed specifically for ISDN Basic Rate testing 


INTERVIEW 8600 TURBO — two MPMs 

INTERVIEW 8600R TURBO — a remote version 

INTERVIEW 8600—P TURBO — designed specifically for ISDN a Rate testing 

INTERVIEW 8600—I TURBO — designed specifically for both ISDN Basic Rate testing 
and ISDN Primary Rate testing 


INTERVIEW 8700 TURBO — three MPMs 

INTERVIEW 8700R TURBO — a remote version 

INTERVIEW 8700—SS7 TURBO — designed specifically for SS7 testing 
INTERVIEW 8750 ATM EXPRESS* — designed only for ATM (Broadband) testing 


INTERVIEW 8800 TURBO — four MPMs 

INTERVIEW 8800R TURBO — a remote version 

INTERVIEW 8800—FR TURBO — designed specifically for Frame Relay and SMDS testing 

INTERVIEW 8800—GSM TURBO — designed specifically for GSM and SS7 testing 

INTERVIEW 8800—MTS TURBO — designed specifically for multiple — protocol testing 

INTERVIEW 8800 PLUS ATM* — designed specifically for multiple— protocol testing, 
including ATM (Broadband) 


* The INTERVIEW ATM units are described in the INTERVIEW® 8800 PLUS ATM Technical 
Manual, Asynchronous Transfer Mode (Broadband). 


NOTE: AR offers extended and expedited Maintenance Agreement 
plans for INTERVIEW 8000 Series hardware. Call Customer Service for 
more information. 
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1.1 


1.2 


1.3 


Physical Dimensions 


The protocol analyzers in the INTERVIEW 8000 Series, represented by the INTERVIEW 
8800 TURBO in Figure 1-1, measure 7 inches high by 14 inches wide by 18.5 inches deep 
(178 mm high by 356 mm wide by 470 mm deep). The unit weighs approximately 32 
pounds (14.5 kilograms). 


Keyboard 


With the exception of R—Series TURBO units, the INTERVIEW has a 94—key keyboard 
containing ASCII keys and special keys separated into pads according to function. The 
keyboard is described in detail in Section 3. 


The R—Series TURBO units do not come equipped with a keyboard since these remote 
units are controlled via a PC keyboard. The PC—to—INTERVIEW keyboard conversion 
is contained in Appendix D4 and in the documentation that accompanies the remote 
software (available as OPT—951—82—1—X, OPT—951—83—1—X, or OPT—951—248—-1). 


Front Panel 


(A) Remote INTERVIEWS 


The front panels of the R—Series TURBOs have a HARD DISK indicator on the left 
that is red when there is activity on the hard disk. 


There is also a single floppy—disk drive in the Drive 1 slot and indicator LED. See 
Section 1.4 for more information on floppy drives. 


There is no display nor keyboard on R—Series TURBO units. As the remote unit 
functions, the appropriate screens appear on the display of the controlling PC. An 
optional keyboard may be ordered (OPT—951—153—1) and a CGA monitor 
connected to use with the remote unit, if desired. 


(B) Electroluminescent (EL) Display 


The INTERVIEW’s flat electroluminescent (EL) display screen measures 3.85 inches 
high by 7.69 inches wide (97.8 mm high by 193.3 mm wide). The high—resolution 
display (512 X 256 pixels) is black and yellow. No brightness adjustment is required 
for the EL display. 


The screen has 21 display lines, 16 of which are devoted to data display. Data is 
displayed in lines 64 characters long, making the capacity of the screen 1344 
characters (of which 1024 characters are devoted to line data). The top 2 lines of the 
data screen are devoted to status information; the bottom 3 lines to function key 
identification (see Figure 1-2). 
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Status *MON/L INE 


ASCII“8/“NONE “BOP 


8808 S 06726789 11:04 


Display Area 


Softkey Labels 
Figure 1-2 INTERVIEW display screen. 


(C) Function Keys 


Eight function keys and the («| key are located directly below the display screen. The 
uses of the function keys vary from program menu to program menu; however, their 
function is always defined on the screen in rectangular windows located above the keys. 
(Refer to Section 3 for a discussion of their use.) 


(D) LED’s 


Twenty LED’s are placed above the display screen. These LED’s are divided into 
three banks: interface status LED’s, INTERVIEW status LED’s, and the U/A LED. 
Figure 1-3 shows the assignment of LED’s for an RS—232 interface. 


PRIMARY i SECONDARY 
| ATS CTS TD CD RD ODSR DTR SCT SCR SCTE | SATS SCTS STD 


oe 68 ® e @ & oe °® @ ® ® 4 
1056 106 103 109 104 107 108.2 114 115 113 125 110 120 121 118 122 


Figure 1-3 There are 20 LED’s, divided by function, above the EL display. 


1. Interface status indicators. Interface status indicators may be assigned to different 
signals, depending on the Test Interface Module which is installed in the rear 
panel. An overlay accompanies each module and should be placed over the front 
panel LED’s whenever the module is installed. Assignment of each of the front 
panel indicators is illustrated in Appendix E, which also gives the interface 
specifications for each Test Interface Module. 


Primary and Secondary indicators on the front panel glow red to indicate that the 
lead is on (space voltage) and green to indicate that the lead is off (mark 
voltage). The eye recognizes orange when the leads are transitioning very 
rapidly. U/A lead indicators on Test Interface Modules operate differently. See 
Section 1.5(F). 
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2. INTERVIEW status indicators. There are three status indicators: REMOTE, 
FREEZE, and U/A. The REMOTE indicator is red when the INTERVIEW is 
under remote control. The FREEZE indicator is red when the display screen has 
been frozen (with the key) while in Run mode. Both REMOTE and 
FREEZE LED’s are dark when off. 


3. U/ALED. The last indicator, U/A, is user—assigned and may be programmed to 
track any lead of the operator’s choosing. See the RS—232 TIM documentation 
for the use of the UA—input jack in RS—232/V.24 testing. 


(E) The Test Interface Overlay 


Each Test Interface Module is accompanied by a front panel overlay. The overlay is 
placed over the interface status LED’s and identifies the lead tracked by that LED 
when that particular Test Interface Module is installed. The overlay masks out any 
unused LED’s. Replace the overlay each time that you change the Test Interface 
Module. 


1.4 Disk Drives 


(A) Floppy Disk Drives 


The INTERVIEW uses 3.5 inch double —sided, high—density microfloppy diskettes (see 
Figure 1-4). Each formatted microfloppy has a storage capacity of 1.4 Mbytes. 


Each disk has a write—protect window (see Figure 1-4). To write—protect a disk, 
slide the window open so that you can see through the disk. 


If a high—density disk has been used on another piece of equipment which has a 
1— Mbyte drive, it must be reformatted before it is used on the INTERVIEW. The 
data it contains cannot be read. 


Disks from the INTERVIEW 5/10/15 PLUS Series can be read by units in the 
INTERVIEW 8000 Series when they have been properly formatted. Preparation of 
these disks and their use in the INTERVIEW is described in Section 14. 


Like the remote 8000 Series TURBO units, the 8100 TURBO has one 3.5 inch 
microfloppy disk drive in the Drive 1 slot; the other 8000 TURBO Series units have 
two 3.5 inch microfloppy disk drives immediately to the right of the display screen. 
An LED just to the right of each drive is lit to indicate that the microfloppy in the 
drive is being accessed. Insert disks in the direction shown in Figure 1-5. 


To remove a disk, press in the black bar next to the drive containing the disk. 


CAUTION: Never remove a disk from its drive when the LED indicates that 
the disk is being accessed. 
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Figure 1-5 The INTERVIEW is equipped with two micro—floppy disk drives, except for the 8100 TURBO and 


R-—Series TURBO units which have a single floppy drive; an 240— Mbyte SCSI hard disk is standard in all the 8000 
TURBO Series units. 


(B) Hard Disk Drive 


All units in the INTERVIEW series are equipped with an 240—Mbyte SCSI hard disk 


drive. When the hard disk is being accessed, the indicator light on the left lower side 
of the front panel is lit. 


Since the hard disk cannot be write—protected, you may wish to save its contents to 
microfloppy backup disks on a regular basis. 
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REMOTE RS~232 PRINTER AUXILIARY 


Figure 1-6 Back panel and connectors. 


eA ee 


1.5 Back Panel 


The back panel and its various connectors are shown in Figure 1-6. 


(A) Power Module 


The power connector is located at the bottom left of the rear panel. It is a standard 
three—wire grounded male connector, with selectable voltage. 


(B) Voltage Selection and Fuse Replacement 


Read the following information and instructions for the original INTERVIEW 8000 
Series units or for the new ATM/ATM—ready INTERVIEWs. 


1. Original INTERVIEW 8000 Series units. Original INTERVIEW 8000 Series units 
are designed to operate at 95 to 130 Volts ac when 115 V is selected or from 190 
to 260 Volts ac when 230 V is selected. To determine the voltage currently 
selected in original INTERVIEW 8000 Series units, slide the transparent window 
of the power connector module to the left (see Figure 1-7). You will see the line 
voltage selector card at the bottom of the window. Current voltage selection is 
visible—and right side up. 


To change the line voltage selection, swing the fuse extractor handle (labeled 
FUSE PULL) out toward the left, and remove the fuse. The voltage selector 
card can then be removed and turned so the correct line voltage can be read right 
side up in the window. When the voltage selector card has been seated correctly, 
rotate the fuse extractor handle to the right and in, and replace the 4 amp fuse. 
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Figure 1-7 For original INTERVIEWS, voltage is selectable in the power connector module with a 


2 


voltage card; in newer, ATM—ready INTERVIEWs, the required voltage is sensed and selected 
automatically, with no voltage card required. 


Included in your shipment is a detachable power—supply cord with a NEMA 
5—15 attachment plug rated 15 A, 125 V. If you configure the unit for 220—240 
V operation, you should employ a UL—listed power—supply cord set furnished 
with a grounding plug suitable for connection to the 220—240 V source of supply. 


The unit will operate the display at either 50 or 60 Hz refresh rate. It defaults to 
60 Hz unless a file named /sys/fifty_hertz is listed on the boot—drive disk. If a file 
with this name is created, the unit will operate at 50 Hz. (The content of the file 
is irrelevant and will be ignored by the boot—up software.) 


ATM —ready INTERVIEWs. ATM and ATM~—ready INTERVIEWs are designed 
to operate anywhere in the range from 95 to 260 Volts ac. These units do not 
require a voltage selection card; the power supply in these units senses and 
selects the correct voltage. However, for information on changing the 5 amp fuse 
in the ATM and ATM-—ready INTERVIEWs, refer to Figure 1-7 and subsection 
1., above, and follow the same instructions as for changing the old 4 amp fuse. 
Note there is no voltage card present in the new models. 


As before, a file named /sys/fifty_hertz should be listed on the boot—drive disk if 
the unit is to be operated at 50 Hz, as described in subsection 1., above. 
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(C) On/Off Switch 


The power switch is located above the power connector and to the right. Press the 
side of the switch marked “1” to turn power on. Press the side marked “0” to turn 
power off. 


(D) The Fan 
The INTERVIEW is cooled by a fan which may be accessed through the rear panel. 


A fan filter prevents dust and dirt from getting into the INTERVIEW. As the filter 
gets dirty, less cooling air gets to the unit. To prevent your INTERVIEW from 
overheating, we recommend that you periodically clean the filter. A plastic grill on 
the rear of the unit covers the fan filter. 


CAUTION: Do not insert objects through the grill covering the fan. Do not 
remove the grill without turning off the unit and disconnecting power. 


Turn the INTERVIEW off, disconnect the power, and remove the screws holding the 
grill in position. Remove the filter, rinse it in clean water, dry it thoroughly, and 
replace it. Screw the grill back on the the unit. 


If your INTERVIEW is overheating and cleaning the filter does not alleviate the 
problem, contact Customer Service. 


(E) Connectors 


The following is a brief description of all I/O connectors on the rear panel of the 
INTERVIEW. Interface specifications for each of the connectors are given in 
Appendix E. | 


1. Handset connector. The ISDN Handset Connector is just below the power switch. 
It is a standard RJ-11C connector. This interface is intended for an optional 
ISDN handset. 


2. Remote RS—232 connector. This is an RS—232/V.24 25—pin connector located 
just to the right of the power connector. It provides access to an external modem 
(or directly to another INTERVIEW unit). 


3. Printer connector. The RS—232/V.24 25—pin printer connector is located directly 
to the right of the Remote connector. It allows access to most serial printers. 
The connector acts as DCE and transmits on RD. Printer operations are 
described in Section 16. 
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4, Auxiliary connector. The Auxiliary I/O connector is a 16—bit bidirectional TTL 
connector which allows access to external peripheral devices. Use the C routines 
discussed in Section 67 to control and monitor this interface. Other references to 
AUX leads in this manual pertain to the four AUX pins on the RS—232 TIM 
(see Figure E—1). 


CAUTION: Never plug an RS —232/V.24 cable into the Auxiliary connector, as 
the signal voltage is likely to damage the interface. 


5. CRT/RGB connector. This is the color video connector. Signals from the 


INTERVIEW display can be passed through this connector to a color monitor to 
produce color graphics and other displays in color. Color, vertical sync, 
horizontal sync, and intensity signals can be controlled from the external monitor. 
Use of color in displays is described in Section 18. 


6. Composite video connector. This connector provides RS—170 video output to an 


external monitor or camera. 
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Figure 1-8 The right rear panel accommodates interchangeable Test Interface Modules. 


The Test Interface Module 


The empty receptacle to the right of the rear panel (see Figure 1-6) accommodates 
interchangeable Test Interface Modules (TIM’s). Whenever the INTERVIEW 
monitors a data line or emulates a DTE or DCE, the correct TIM must be installed. 
At least one customer—selectable interface is standard with any unit in the 
INTERVIEW series; see Table 1-1 for selections. Other test interfaces are available 
as options; see Section 13. Most Test Interface Modules are equipped with two 
connectors, a TO DTE and a TO DCE connector, with the dual—port series available 
with connectors for each port. Figure 1-8 shows a single— port RS—232 module being 
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Unit 


INTERVIEW 8100 


INTERVIEW 8100—F 


INTERVIEW 8200 


INTERVIEW 8200R 


INTERVIEW 8200-—B 1 


INTERVIEW 8600 


INTERVIEW 8600R 


INTERVIEW 8600—P 


INTERVIEW 8600-1 1 


INTERVIEW 8700 


INTERVIEW 8700R 
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inserted into the unit. Connect to the data line as described in Section 1.10. The 
interface softkey ((F2) on the Setup Menu) will reflect the type of TIM installed, such 
as RS232, V.35, RS449, RC8245, TTL, etc. 


CAUTION: To connect the data line, you must interrupt the flow of data on the 
line. Be sure you have permission to break the line before doing so. 


Telenex Corporation’s DATA—PATCH® systems and AUTONEX matrix switch 
systems often provide non—intrusive access methods for monitoring the line. 


NOTE: It is possible to monitor data previously recorded on disk, whether or 
not any TIM or the correct TIM is installed. 


Table 1-1 


Standard Customer-—Selectable Test Interface Modules 


MUX Choice 
Not applicable 
Not applicable 
Not applicable 
Not applicable 
Not applicable 
Not applicable 
Not applicable 


Dual—Port T1 (23B+D) 
Dual—Port G.703 (30B+D) 
either 


Dual—Port T1 (23B+D) 
Dual—Port G.703 (30B+D) 
either 

Not applicable 


Not applicable 


Compatible TIM Choice 


Single— Port EIA—232 
Single—Port V.35 


Single—Port EIA—232 
Single—Port V.35 
Single—Port EIA—232 
Single—Port V.35 
Single—Port EIA—232 
Single—Port V.35 
Single—Port EIA—232 
Single—Port V.35 
Single—Port EIA—232 
Single—Port V.35 
Single—Port EIA—232 
Single—Port V.35 


Dual—Port T1 (23B+D) 
Dual—Port G.703 (30B+D) 


Dual—Port T1 (23B+D) 
Dual—Port G.703 (80B+D) 


Single— Port EIA—232 
Single— Port V.35 


Single—Port EIA—232 
Single—Port V.35 


Additional TIM Choice 


Not applicable 
Not applicable 
Not applicable 
Not applicable 
Not applicable 


Not applicable 


Single—Port EIA— 232 
Single—Port V.35 


Single— Port EIA—232 
Single—Port V.35 


Not applicable 


Not applicable 


1 Also equipped with ISDN S/T/U Test interface Module and MUX board as standard equipment. 
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Table 1-1 (continued) 
Standard Customer—Selectable Test Interface Modules 


Unit MUX Choice 


INTERVIEW 8700-SS7 _— Dual—Port T1 (23B+D) 


Dual—Port G.703 (30B+D) 


either 
INTERVIEW 8800 Not applicable 
INTERVIEW 8800R Not applicable 


INTERVIEW 8800—FR Dual—Port T1 (23B+D) 
Dual—Port G.703 (30B+D) 


either 


INTERVIEW 8800—-GSM Dual—Port T1 (23B+D) 


Dual—Port G.703 (30B+D) 


either 


INTERVIEW 8800—MTS Dual—Port T1 (23B+D) 


Dual—Port G.703 (30B+D) 


either 


INTERVIEW 8800 PLUS ATM Dual—Port T1 (23B+D) 
Dual—Port G.703 (30B+D) 
either 


Compatible TIM Choice 


Additional TIM Choice 


Dual-—Port T1 (23B+D) 

Dual—Port DS—0A 

Dual—Port G.703 (80B+D) 

Dual—Port G.703/64Kbps 
Co— Directional 


Dual—Port V.35/ 
EIA—530(449)/EIA—232 


Not applicable 


Single— Port EIA—232 
Single— Port V.35 


Not applicable 


Single—Port EIA—232 
Single—Port V.35 


Not applicable 


Dual—Port T1 (23B+D) 
Dual—Port G.703 (80B+D) 


Dual—Port V.35/ 
EIA—530(449)/EIA—232 
Single—Port EIA— 232 
Single— Port EIA—449 
Single—Port V.35 


Not applicable 


Dual—Port T1 (23B+D) 
Dual—Port DS—0A 


Dual—Port G.703 (80B+D) 
Dual—Port G.703/64Kbps 
Co—Directional 


Dual—Port V.35/ 
EIA—530(449)/EIA—232 


Not applicable 


Dual—Port DS—0A 


Dual—Port G.703/64Kbps 
Co-—Directional 
Standard with unit: Dual—Port V.35/ 
EIA—530(449)/EIA—232 
ISDN S/T/U TIM with MUX 


Dual-~Port T1 (23B+D) 
Dual—Port G.703 (30B+D) 


Dual—Port T1 (23B+D) 
Dual—Port G.703 (30B+D) 


Dual—Port V.35/ 
EIA—530(449)/EIA—232 


Not applicable 


NOTE: The INTERVIEW 8750 ATM EXPRESS does not test WAN protocols and so does not have any Test Interface Modules 


1. Software control of TIM connectors. When Mode: 


the program selection, the INTERVIEW cance monitors data arousti Sikes 
(or both) TO connectors on the Test Interface Module. 


the TO DTE connector is active. The INTERVIEW i is aniline ai receiving 
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fists aacighs the TO DCE: connector. The sniterface specifications for each Test 
Interface Module are given in Appendix E. 


Break—out switches on each Test Interface allow any pin to be patched. See the 
RS—232 TIM documentation for an explanation of the RS—232 breakout 
switches. 


Test interface LED’s. There are four LED’s on Test Interface Modules which do 
not require a MUX board. Two, labeled EMULATE DTE and EMULATE 
DCE, indicate the operating mode of the unit. When EMULATE DCE is red, 
the TO DTE connector is active; when EMULATE DTE is red, the TO DCE 
connector is active. When the INTERVIEW is monitoring or auto— monitoring, 
both EMULATE LED’s are black. 


The two LED’s above the U/A input on the patch panel track the voltage level on 
the lead patched to U/A. The red LED above the U/A panel is lit to indicate 
space voltage (positive voltage above a minimum threshold). When the green 
LED above this panel is lit, it indicates a mark voltage (negative voltage within a 
specified acceptable range). For intermediate voltages, the U/A LED’s are off 
(see Figure 1-9). 


_CAUTION: Power off the INTERVIEW before installing or removing a TIM. 


Remember to change the front panel overlay each time that you change the TIM. 


U/A LED, 
Rear Panel Front—Panel LED’s 
+ 
DRIVER 
+ 
RECEIVER 
O a = = 


DRIVER 


Figure 1-9 Color phases in green—red LEDs. 
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1.6 Storage Capacity 
(A) RAM 


RAM capacity for line data in the screen buffer is 64 Kbytes—a maximum of 32 
Kbytes of characters plus 32 Kbytes of attributes for character data. EIA leads and 
time ticks are stored in RAM with the characters, if these options were selected on 
the Front—End Buffer menu (see Section 9.1). Each byte devoted to EIA leads and 
time ticks reduces the number available for characters. Bit—image RAM is 256 
Kbytes in the 8100 TURBO and 8200 TURBO Series units and 1 Mbyte in the 8600 
TURBO Series, 8700R TURBO Series, and 8800 TURBO Series units. (Bit—image 
RAM may be increased. See Section 7.5.) 


(B) Microfloppy Diskettes 


Each diskette has a 1.4 Mbyte storage capacity (formatted); thus, total diskette 
capacity is 2.8 Mbytes for the INTERVIEW 8200 TURBO, 8600 TURBO, 8700 
TURBO, and 8800 TURBO units, and 1.4 Mbytes for the INTERVIEW 8100 TURBO 
unit with its single floppy disk drive. (An optional floppy disk drive will increase 
storage capacity (formatted) to 2.8 Mbytes for the INTERVIEW 8100 TURBO unit.) 


(C) Hard Disk Drive | 


The hard disk drive has a storage capacity of 240 Mbytes in all 
INTERVIEW 8000 Series units with 240 Mbyte SCSI drives and 1.2 Gbytes in those 
units equipped with the optional 1.2 Gbyte SCSI drive. 


(D) Maximum Data Rates 


Maximum rates for data recording are as follows: 


— Recording to bit—image RAM 


(full—duplex, 100% line use): 2.048 Mbits per second 
— Bit—image recording to 80—Mbyte hard disk 
(full—duplex, 100% line use): 768 Kbits per second 
— Bit—image recording to 240—Mbyte SCSI or optional 1.2—Gbyte SCSI hard disk 
(full—duplex, 100% line use): 2.048 Mbits per second 
— Recording to microfloppy 
(full—duplex, 100% line use): 64 Kbits per second 


The speed your INTERVIEW actually achieves may vary. Factors which will 
influence data—analysis rates are line speed, percentage of line utilization, average 
frame length, the layer packages and user program loaded, suppression of idle, and 
the time—stamp resolution. Refer to Sections 2.9 and 2.10 on how to optimize the 
INTERVIEW’s speed of operation. 
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Clock 


Data clocking is provided by a set of high—frequency crystals. The various data speeds 
that can be selected are listed in Appendix C. 


The INTERVIEW is also equipped with a time—of—day clock which provides readings of 
time (hours, minutes, seconds), day, month, and year. Time may be used as an 
INTERVIEW program condition. Refer to Section 17 for instructions on setting the 
time—of—day clock. Refer to Sections 25 and 31 for a description of Time as a program 
condition. 


Operating Environment 
The INTERVIEW is designed to operate in an atmospheric temperature ranging from 41 


to 122 degrees Fahrenheit (5 to 50 degrees Celsius). At these temperatures, the unit can 
operate in (uncondensed) humidity ranging from 30 to 90 percent. 


NOTE: Operation at extreme temperatures require the fan filter be clean. 
See Section 1.5(D). 


CAUTION: Avoid dropping the unit. 
Avoid getting the unit wet. 
Do not operate the unit with the fan covered. 


Avoid operating the unit immediately after exposure to drastic changes in 
temperature and humidity. 


Avoid placing the INTERVIEW on a radiator or near a source of heat. 


INTERVIEW 8000 Series Basic Operation: 951—B0424—01 


Figure 1-10 The INTERVIEW may be operated on a desk top or in a standing position. 


1.9 Operating Positions 


The INTERVIEW is designed to operate on a desktop (Figure 1-1) or in a standing 
position, with the display facing upwards (Figure 1-10). The unit may also be 
shelf— mounted in an equipment rack or cabinet. Allow for adequate air flow when 
mounting the INTERVIEW in a rack. 


CAUTION: To protect the hard disk, do not move the unit with the power on. 
Turn the power off first to position the hard disk in a protected state. However, do 
not turn the power off when the disk —access LEDs are on. 
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1.10 Power Up 


SEP °95 


Before you power up the INTERVIEW, make sure you have performed the preliminary 
steps listed below. 


(A) Install the Test Interface Module 


Check the rear panel to be certain that you are using the correct Test Interface 
Module before you test any data. A Test Interface Module is shown in Figure 1-8 and 
described in Section 1.5(F). 


CAUTION: Never install or remove a TIM unless the INTERVIEW is powered 
off. 
Remove the Test Interface Module by pressing the button to the left of the module 
with the thumb of your left hand. Hold the button in as you pull firmly on the TIM 
handle with the thumb and forefinger of your right hand. 


Install the Test Interface Module right—side—up in the receptacle provided at the 
right of the rear panel. Press firmly on the top and bottom of the module until it is 
secured and the button to the left clicks into place. 


(B) Insert the Correct TIM Overlay 


Be certain that the overlay over the front— panel LED’s matches the Test Interface 
Module installed. 


To remove the overlay, grasp the top and bottom edges with the thumb and forefinger 
of both hands and bow the strip slightly in the center. The overlay should slip out. 


To insert an overlay, bow it slightly. Insert the tabs on either side of the overlay into 
the notches on each side of the LED panel. Make sure that the holes on the 
underside of the overlay are placed over the small posts at the top of the empty LED 
panel, and press the overlay into place. 


(C) Connect to a Data Source 


It is not necessary to install a Test Interface Module or connect to a data line if you 
are reviewing data stored on disk. 


If you plan to test a data line, connect to the line as described below. 


CAUTION: You must interrupt the flow of data when you connect to a data line. 
Be sure you have permission to break the line before doing so. 


Break the data line for testing. For single—port testing, connect one end of the line 
to the TO DTE connector on the Test Interface installed in the rear panel; connect 
the other end of the line to the TO DCE connector on the TIM. For dual—port 
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testing, DTE and DCE are on the same connector for each port; connect each port 
on the TIM to the respective line to be tested. Even when the INTERVIEW is 
powered off, this provides a through connection for the data line. 


An LED next to the connector will be lit if the INTERVIEW is actively testing—or is 
programmed to test—on that connector. 


Refer to Section 1.5(F) for a description of TIM connector functions. 
Check the voltage selection on the card in the small window on the rear panel. 


If the voltage is incorrect, refer to Section 1.5(B) for instructions. 


(D) Open the Keyboard 


Place the INTERVIEW on a stable surface. Support the back of the keyboard with 
one hand. Unlatch the keyboard by pushing the blue latches on the top of the unit all 
the way back. Then lower the keyboard to operating position. 


(E) Power On 


Connect the female end of the power cord provided to the back of the unit; connect 
the other end to a standard power outlet. Depress the side of the power switch 
marked “1.” A Start Up screen similar to that in Figure 2-1 should appear. Refer to 
Section 2 for a discussion of the Start— Up screen, system initialization, and general 
operations. 
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This section discusses the general operation of the INTERVIEW and covers such topics as 
updating system software, configuring the menus, starting and stopping a test program, 
locating errors detected when the test is compiled, using both the preexistent trigger setup 
menus and the free—form spreadsheet to create test programs, and using the 
INTERVIEW’s analysis features. 


For a hands—on introduction to the INTERVIEW, see 30 Minutes to Programming the 
INTERVIEW 8000 Series, 951—B0431—01. 


Power Up 


As you power up the INTERVIEW, perform the preliminary steps listed below. The 
procedures for each step are described in Section 1, Hardware. 


e@ Install the Test Interface Module. 

@ Select the correct voltage. 

@ Open the keyboard. 

e@ Insert the proper TIM overlay. 

e@ Install the initialization disk if you are not booting from hard disk. 
e@ Connect the power cord and turn power on. 


@ Connect to a data source. 


(A) Self Tests 


When you turn on the unit, you initiate a series of self tests: first, the CPM Module 
DRAM, then the MPM Module DRAM, and finally, the MPM to CPM connections. 
Any self—test errors will be reported on this screen. Refer to the Appendices for an 
explanation of error messages. You may abort the self tests by pressing (room, 
(However, we recommend that you allow the tests to run their course.) 


Once the self test cycle is complete or once you have aborted the tests, the | 
INTERVIEW begins to initialize its software. The message BOOTING appears on the 
screen. The default drive at power—up is the disk from which the system loads 
initialization software. The INTERVIEW first checks FD1, then FD2, and finally, 
HRD. As soon as it detects system software, it stops the search and boots up. 
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NOTE: You can reset the INTERVIEW directly from the keyboard. Press 
the (cm) — (swe) — GE} or [cm] —(s«r] — PE] key combination to force the 
INTERVIEW to perform the self—test and booting sequences without turning 
the unit off. This reset is similar to that of a PC in that it is not a hardware 
reset. For hardware resets, you must power the unit off and then back on. 


When self tests are complete, a Start Up screen similar to that in Figure 2-1 will 
appear. Notice that when you powered on, all the following information appears on 
this screen: the types of disk drives installed, the number and types of processors in 
your unit, the software and firmware versions, the options installed, the Test Interface 
Module in place, and the optional TIM crystal installed (if any). 


KX INTERVIEW 87@0 TURBO xx 


, 


C 


HARD DISK (244M) 


FLOPPY 1. FLOPPY 


DISKS: 
PROCESSORS: (1 +639016-6;3:80c86-12.5) 
SELF =IESE ERRORS: 


Press: 
CPROGRAM] to enter the menu page 
CRUN J to run the default program 


Software Version: i2c.8B 
Firmware Version: 8.62 


OPTIONS: Mux 

TIM: RS-—-232e/V.24 

TIM CRYSTAL: 6144000 
Copuriant. tc) 1967, 1995 
Telenex Corporation 


Figure 2-1 Power—up screen, INTERVIEW 8700 TURBO. 
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(B) File Searches 


During power—up, the INTERVIEW searches specific directories for the files 
described below. 


1. print_setup. During boot—up, the /sys directory on the boot drive is searched for 
the file print_setup. If it exists, the configured Printer Setup in this file is 
automatically loaded. Otherwise, the INTERVIEW loads the default Printer 
Setup. See Section 16.3. 


2. user_intrf. If you have a file named user_intrf in the /usr directory on the hard 
disk, the program in user_intrf will be compiled and run as soon as boot—up is 
complete, bypassing the Start Up screen as shown above. See Section 2.2(A). 


3. default. The Start Up screen will appear only briefly if you have a file named 
default in the /usr directory of your boot—up disk. If you do not press within 
five seconds of power—up, the program in default will be compiled and run. See 
Section 2.2(B). 


4. ezview_setup. During boot—up, the INTERVIEW tries to locate the file 
ezview_setup in the /sys directory on the boot—up disk. The INTERVIEW’s Easy 
View operation is configured according to the parameter settings in this file. See 
Section 19. If the file is not located, the INTERVIEW is configured with all 
default 65 selections on the Easy View Sep menu. If this menu shows the 
selection Enter Easy View After Power—Up: ¥s , and neither user_intrf nor default is 
located, the Start Up screen appears for five seconds. Then, the first menu in the 
Easy View system is displayed. See Section 4. (If user_intrf or default is located, 
the unit does not enter Easy View following boot—up regardless of the setting of 
this parameter.) | 


Initializing System Software (Booting Up) 


The INTERVIEW 8000 JURBO Series units normally do not require a system disk, 
since all initialization software is installed on the hard disk. If you need to install new 
system software from a floppy disk, refer to Section 2.3. 


NOTE: We recommend that you make a copy of system software to 
use as your boot disk. Use the Duplicate Disk command on the Disk 
Maintenance screen as explained in Section 14.4(D). Then store your 
original floppy in a safe place. 
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Figure 2-2 Insert microfloppy disks as shown. 


(A) Creating a User Interface 


Regardless of which disk drive you use for boot—up, FD1, FD2, or HRD, the 
HRD/usr directory—and only that directory—is searched during power—up for a file 
named user_intrf: If the file is located, the unit will automatically load, compile, and 
run the program as soon as boot—up is complete. Each time the operator presses 
prow], the program in user_intrf will be loaded, compiled, and run again. Use this 
feature when you want to bypass the INTERVIEW’s menus and create your own user 
interface for specific applications. 


CAUTION: Avoid saving emulation programs in user_intr£ Booting up 
and automatically running an emulation program may result in an 
inadvertent break of the line. 


To enter Program mode, press [swr] —frocmu] or (cm)—frroomm}, Perform any Program—mode 
operation you wish: make selections on menus, execute File or Disk Maintenance 
commands, or create a Protocol Spreadsheet program. To enter Run mode again, 
press (]. Each time you execute the from key during Run mode, user_intrf will be 
loaded, compiled, and run. 


To prevent the program in user_intrf from automatically running upon power—up, 
change the name of the file. Simply capitalizing the first letter in the file name 
(User_intrf) is sufficient. If user_inirf is not found during power—up, the [rrosm] key 
cannot be used to enter Run mode, even if user_intrf is saved to the HRD/usr 
directory and manually loaded, compiled, and run. Turn off the INTERVIEW and 
power up again to activate the user—interface feature. 
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NOTE: References to the fra] key throughout this manual assume 
that the user_intrf file was not located during power—up. In other 
words, the [rcamm] key is used to enter Program mode only. 


To create a user_intrf program: 


L: 


pm 


Configure the menus to the selections you want. 


Use Protocol Spreadsheet softkey entries or C regions on the spreadsheet to 
develop your user—interface program. All of the C structures, variables, and 
routines available to the INTERVIEW user are explained in Part II of this 
manual, Advanced Programming. 


Press {st] to call up the File Maintenance screen. 


Check the eons disk for any existing user — interface program. Press [(F3) for 


Command: = GHANGE bik no. . After Name: type in /usr and then 


cHance on. Select Drive: HAO 
press [xs]. Check for a file named user aoe 


Unless the old file is write— protected, any program already stored under this 
filename will be overwritten when you save your new file. To keep the old file for 
later reference, save it to a new name (its contents will have to be loaded 
manually). For a detailed discussion of file—maintenance commands, see Section 
15. 


Select Command: 
select the hard disk. 


NOTE: The more complex a program is, the longer it takes to 
compile. To eliminate compilation each time you use the roo] key, 
therefore, we recommend that you save user_inirf as an object file. 


In the Name: field, type in the filename /usr/user_intrf. Only this name can be 
used. (Program or object files saved to any other name or directory must be 
loaded manually.) 


Execute the SAVE command by pressing {«). 


user_intrf will appear in the Directory Listings when HRD/usr is the current 
directory. (The name of the current disk appears as a prefix to the absolute 
pathname of the current directory. The name of the current directory appears on 
the fourth line of the File Maintenance screen.) 


You may alter the user_intrf program again at any time by saving a new program 
to the same filename. 
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(B) Running the Default Program 


When the INTERVIEW boots up, the /usr directory on the boot—up disk is searched 
for a file named default. Once the start—up screen (Figure 2-1) appears, the program 
in default (if it exists) will be compiled and run automatically after five seconds, or 
immediately if you press [»). You may prevent the default program from running by 
pressing before the five—second timeout expires. 


Develop a default program to suit your particular needs. One application of the 
default program might be defining a new set of default menu selections. 


CAUTION: Avoid saving emulation programs in default. Booting up 
with a default emulation program may result in an inadvertent break of 
the line. 


Upon boot-up, all menu selections in the INTERVIEW are set to certain values. 
You may change these default selections if you wish by utilizing the default program. 
Follow these steps: 


1. Configure the menus using the default selections you want. 
2. Press (*] to call up the File Maintenance screen. 


3. Check your disk ad any existing default program. Press [(F3) for 
Eb =. Select the boot disk you want to use. After Name: 
type in /usr and then press (ms =). Check for a file named default. 


Unless the old file is write— protected, any set of defaults already stored under 
this filename on the disk you have selected will be overwritten when you save 
your new default file. To keep the old file for later reference, save it to a new 
name (its contents will have to be loaded manually), or use a different disk for 
your new defaults. For more assistance, refer to Section 15. 


seats , Or 
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5. Inthe Name: field, type in the filename /usr/default. Only this name can be used 
as the new set of defaults. (Program files saved to any other name or directory 
must be loaded manually.) 


6. Execute the SAVE command by pressing [xe]. 


7. The name of the file you have saved will appear in the Directory Listings when 
/usr is the current directory and the selected disk is the current disk. (The name 
of the current disk appears as a prefix to the absolute pathname of the current 
directory. The name of the current directory appears on the fourth line of the 
File Maintenance screen.) 
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8. You may alter these defaults again at any time by saving a new default program 
to the same filename. 


9. Be sure that you initialize the INTERVIEW from the disk which contains default. 
The unit will load, compile, and run the default program automatically (unless 
you press frou), The Run—mode screen displayed will be the one selected in the 
Display Setup menu in default. Likewise, all other menus will reflect your 
customized defaults. 


Refer to Section 15 for more information on the filing system or file maintenance 
commands. 


2.3 Installing New System Software on Hard Disk 


From time to time, you may need to install new system software on the hard disk of a 
INTERVIEW 8000 TURBO Series unit. Use the Duplicate Disk command from the Disk 
Maintenance utility. (See Section 14.4(D) for more information on this command.) The 
steps are as follows: 


1. Write—protect the master copies of the new system and user disks. Slide the plastic 
tab so that you can see through the rectangular write— protect hole. 


NOTE: There should also be a second rectangular hole which does 
not have a sliding tab. If you have any 3.5 inch disks which do not 
have this second hole, they are not compatible with the INTERVIEW. 


ontnanets 


2. Insert the new system floppy disk (DSK—951—001—1.X) into Floppy Drive 1 (8%. ), 
the left—hand floppy drive. 


3. From the Main Program menu, press the UTIL softkey to bring up the Utility menu, 
then D/MAINT for Disk Maintenance. Select the softkey labeled DUPDISK to access the 
Duplicate Disk command screen. 


NOTE: If you are in Easy View (see Section 4), first press 2, then 
frroana] tO access the Main Program menu. 


ett ee atetatetetetsteratetgt, 


press (2). The system will prompt you to insert a disk. Since the system disk is 
already in FD1, press the [F1] softkey (@OAHEAD). When the duplication is completed, 
the system will prompt you again to insert the next disk. Remove the system disk from 
FD1 and insert the user floppy disk (DSK—951—001—2.X) for duplication. Press [F4). 


The only files overwritten on the hard drive will be the system software files in the 
/sys directory and files from the /usr/layer_pkgs directory. These files comprise the 
new system software. 
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Once copying is complete, take the master copy of the user disk out of Drive 1, and 
store it and the master copy of the system disk in a safe place. 


NOTE: We recommend that you make a working copy of the new 
software on floppy disks which can be kept with the INTERVIEW. 


Turn off the power switch for the unit, and wait ten seconds. Then turn the power on 
again to reboot the INTERVIEW. Following the self—test, the unit should boot 
without error. The new software version should appear on the screen. If there are 
errors or the unit will not reboot, repeat Steps 2 through 6. If problems persist, 
contact Customer Service. 


Backing Up the Hard Disk 


Periodic back—up of the hard disk is strongly recommended. 


1. 


Install a formatted diskette in Drive 1. This disk should not contain operating system 
software. For formatting instructions, see Section 14.4(A). 


Go to the File Maintenance screen. (From the Main Program menu, press [F6].) Use 
the File Maintenance Copy command to copy any files you wish from the hard disk to 


floppy. 


NOTE: Do not copy files of type SYS or any files from the /sys directory 
or the /usr/layer_pkgs directory to the backup disk. These files reside on 
the master copies of your system and user software disks. 


Once copying is complete, take the backup disk out of Drive 1 and write—protect it. 
Slide the plastic tab so that you can see through the rectangular write— protect hole. 
Store the disk in a safe place. 


Select from the following methods if you need to recopy files from the backup disk to the 
hard disk. Keep in mind that files on the hard disk with the same name as those on the floppy 


will be overwritten. 

@ Copy files or directories one at a time using the File Maintenance Copy command. 

@ Copy the root directory from the floppy to the root directory of the hard disk. The 
name to enter for the root directory—once you have selected the correct origin or 
source drive in the rotating field—is simply the slash character, /. 

@ Use the Dupdisk command on the Disk Maintenance screen to duplicate the contents 


of the backup disk on the hard disk. 
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NOTE: Do not recopy files from the /sys directory, files whose type is 
SYS, or files from the directory /usr/layer_pkgs. If you need to reinstall 
these files, use the master copies of system and user software disks to 
avoid inadvertently overwriting more recent software version files with 
older ones. 


The Menus 


The INTERVIEW is used to monitor data as it is received through a data line or to 
playback and monitor data as it was recorded from the line. The INTERVIEW may also 
be set up to emulate one side of a communication, sending data and responding to the 
data it receives. A series of menus are used to set the unit for the data you expect to 
receive or send and the type of analysis you wish to perform. These menus are categorized 
on the main Program menu. Select one of these menus by using the (J or (& 
pressing the labeled softkey. Enter the menu by pressing the highlighted function key or 


fern. 


(A) The Program Menu 


Press reccnw] to see the Program menu. Notice that the Software and Firmware 
Versions are posted at the top of the screen. They are available to you whenever you 
return to this menu. 


*K Program Menu **« 


Firmware Version: 8.82| 


BERT Setup 
AIM Setup 


Version: ? 20 
Test Setup Screens: 
Line Setup 
Display Setup Front End Buffer 
Record Setup Interface Control 
Triggers - Conditions ®& Actions 
Protocol Spreadsheet 
Statistics Results: 3 
Tabular Display Graphics Display 
Layer Setup & Protocol Configuration 
File Maintenance Functions 
Utilities: 
Disk Maintenance 
Printer Setup 
Easy View Setup 
Remote Control Setup 


BCC Setup 


BERT Results 


Time’Date Setup 
Miscellaneous Utilities 


pe on q pees 


REMOTE || 


Figure 2-3 Main Program menu. 


Think of the Program menu as the top level for every menu selection. Each time you 
prepare the INTERVIEW for the communications environment, you will start with 
the Program menu and move down into the other menus. 
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All setup, trigger, and programming menus are accessible from this main menu. In 
general, use the fro) key from other Program—mode screens or from Run mode to 
access this menu. 


NOTE: There are two exceptions to this rule about the from key. 
First, if the file named user_intrf is located in the /usr directory of the 
hard disk during power—up, pressing loads, compiles, and runs 
the program in user_intrf. See Section 2.2(A). Secondly, if you select 
and run a program from an Easy View menu, pressing fra] from Run 
mode returns you to the Easy View menu instead of the main 
Program menu. See Section 4 on Easy View operation. 


(B) Configuring Menus 


You may configure menus in any order you wish; however, we suggest you configure 
the Layer Setup screen before programming on the Protocol Spreadsheet or the 
Display Setup screen, since the selections available to you are governed by the 
protocols loaded on the Layer Setup screen. 


All options on a particular menu are summarized as a diagram which appears in this 
manual at the beginning of the section which covers that menu. Programming options 
available in each protocol package are discussed in a section pertinent to the protocol 
and layer. 


To select a submenu from the main Program menu, use or key, or press the 
labeled softkey. Enter the menu by pressing the highlighted function key or fev»). 
The labels on the screen guide you through each step. For example: 


@ Access the Layer Setup screen from the main Program menu by pressing [F5). 


@ Access the Disk Maintenance screen from the main Program menu by pressing 
for utilities, then (F3) for Disk Maintenance. 


Other uses of the function keys are described in Section 3 and in sections pertinent to 
the various submenus. 


Once you have reached the menu you want, the function keys lead you through 
selections, down to the smallest level of detail. You may also use cursor keys [t} and 
to move up and down through the menu fields. &) and 6] move the cursor across a 
menu from field to field. 


If you wish to return to the last screen, press (e]. Should you wish to review the 
menus you have configured, this key takes you back one screen at a time until you 
reach the main Program menu. Of course, you may press frou] to start again from the 
top of the menus. When you are ready, press |»] to start a testing session, no matter 
what menu is displayed. 
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Read Section 3 for a further discussion of these and other keys. 


(C) The Setup Menus 


Some menus in the setup group (listed at the top of the Program menu) are used to 
specify how data is sent, received, recorded, and displayed. If you have an ATM unit 
with the ATM hardware (an ACE board and an AIM board in the top enclosure, the 
menu allows setting parameters for sending and receiving Asynchronous Transfer 
Mode (ATM) data, along with the choice of disabling the WAN protocol data 
functions. Sample setup menu softkey selections are shown in Figure 2-4. Note that 
BERT (F5) will appear or, if you have an ATM unit, an AIM Interface (F6) will 
appear, but these two selections will not appear simultaneously. 


Figure 2-4 Sample softkey rack on Setup Menu screen for TURBO units: installed Test Interface Module is Dual—Port V.35. 
[Note that either BERT (F5) or an AIM Interface (F6) will appear (see Figure 2-5), but not both.] 


Figure 2-5 Sample softkey rack on Setup Menu screen for PLUS ATM units: installed Test Interface Module is Dual—Port V.35 
and installed ATM Interface Module is AIM 302. [Note that BERT (F5) is neither applicable or accessible.) 


SEP '95 


1. 


Line Setup. The Line Setup screen allows you to designate the role which the 
INTERVIEW is to play in testing—whether it is to monitor passively or 
participate in an active dialogue as DTE or DCE. Menu settings also determine 
the source of the data and the data clock as well as the characteristics of the data 
stream you expect to receive or send. These characteristics include the scheme 
for character encoding/decoding and the format in which blocks of data are sent 
and received (i.e., synchronous, asynchronous, bit—oriented, or isochronous). 
The Line Setup screen is described in Section 5. 


2. Display Setup. The Display Setup (on the Line Setup screen) provides alternative 


3. 


types of display to aid in analysis. On this screen, designate how you want data to 
appear. (Data may be displayed as a stream of bytes alone or in conjunction with 
lead transitions; summarized in a protocol trace or customized trace format; or 
tracked on one of two statistical displays.) Then, as you require different types of 
analysis, use function keys to change from one type of display to another while 
testing, without returning to the menu. The Display Setup screen and the 
different types of displays are described in Section 6. 


Record Setup. The Record Setup (also on the Line Setup screen) defines 
recording conditions for data acquisition tracks on disk; or for RAM (RAM 


tenn ed ndennentteeenantinnsinideenomastsinsiadess 


capacity is 256 Kbytes in the 8100 TURBO and 8200 TURBO; 1 Mbyte in the 8600 
TURBO, 8700 TURBO and 8800 TURBO). This screen does not influence the 
data stored in the character buffer. Storage of data in the screen’s character 
buffer can be controlled from the Protocol Spreadsheet using the Capture 
command. The Record Setup screen is described in Section 7. 


4. FEB Setup. Data and control—lead signals entering the INTERVIEW or 
generated internally are routed from the receivers through a front—end buffer 
(FEB) before being presented to the screen and to the trigger program. Data 
bits are buffered automatically in the FEB. The buffering of other 
events—control leads, idle bits, time ticks, and frame timestamps—can be 
enabled or disabled on the Front-End Buffer Setup menu, explained in Section 
9. Note that this selection line along with its function key label (see Figure 2-4) 
will not appear on the Setup Menu when DISABLE is selected on the Line Setup 
screen—see Section 5.1. 


5. Interface Control Setup. The Interface Control Setup screen provides 
programming selections for Test Interface Modules you have ionamin The menu 
may differ slightly according to whether | EMDEATE DIE EMULATE 
Mode selection on the Line Setup Screen. The menu is goeaific for re sastalled 
TIM (see Section 12). Note that this selection line along with its function key 
label (see Figure 2-4) will not appear on the Setup Menu when DISABLE is 


selected on the Line Setup screen—see Section 5.1. 


6. BCC Setup. The BCC Setup Menu controls and displays the values of the 
INTERVIEW’s block—check parameters. For more information on block 
checking, refer to Section 10. Note that this selection line along with its function 
key label (see Figure 2-4) will not appear on the Setup Menu when DISABLE is 
selected on the Line Setup screen—see Section 5.1. 


7. BERT Setup. The INTERVIEW can transmit and analyze Bit Error Rate Tests 
(BERT). Once you have selected the BERT mode on the Line Setup menu, 
select appropriate parameters on the BERT Setup menu. Note that this selection 
line along with its function ke cai hl billed 2-4) will only appear on the 
Setup Menu when | _. BeRiDc: S _ is selected on the Liine Setup 

screen. See Section 5. 1 ane Seca 11. 


8. AIM Interface Setup. The AIM Interface Setup screen provides programming 
selections for the ATM Interface Module (AIM) you have installed. The menus 
may differ slightly according to oe So See the AIM Lionapan manual. 


(D) The Trigger Setup Menus 


The next three groups of menus, Triggers, Spreadsheet, and Statistics, are 
programming menus which you use to establish interactive dialogues, create test 
scenarios, and make and display measurements. 
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NOTE: BERT testing is handled separately, on the BERT Setup 
screen. See Section 11. 7 


The 16 identical Trigger Setup screens are a limited set of test conditions and actions 
grouped in a standard menu format. The set of conditions offered on these screens is 
described in Section 25. Trigger Setup actions are described in Section 26. The 
Protocol Spreadsheet provides a wider range of conditions and actions which vary, 
according to the layer and the protocol you are programming. Conditions and actions 
available on the spreadsheet are covered in Sections 31 and 32 and in sections 
dedicated to each layer protocol. 


Trigger Setup screens and the Protocol Spreadsheet may be used together as 
described in Section 23. Counters and timers of the same name may be shared 
between the two, as can the flag bits from the Trigger Setup screens, which are 
accessed as flags on the spreadsheet under the name trig_flags. 


(E) The Protocol Spreadsheet 


The Protocol Spreadsheet, a more flexible programming tool with more options than 
the Trigger Setup screens, is initially a blank menu. Legal programming options are 
presented as function key labels at the bottom of the screen. Create your program by 
pressing the necessary function keys. Your entries will be posted on the screen. As 
you make entries, the function keys reflect the new options enabled. 


You may also type your program directly onto the screen, as long as you observe 
syntax and use exact keywords (as they are posted on the screen; not as they are 
abbreviated in function key labels.) Programming options and errors will still be 
tracked. 


Syntax errors are indicated by strike —throughs when you have completed an entry. 
(If you are typing onto the spreadsheet, completing an entry usually means pressing 
the space bar, pushing {o«] or fe»), or moving the cursor to a different location.) 


1. The spreadsheet pattern. The Protocol Spreadsheet expects a certain pattern of 
entries. To gain access to the set of trigger conditions and actions at each layer, 
you must first identify what layer you are programming, then what test you are 
developing, and finally the name of the state which will contain the triggers you 
create. Once you have named the state, press the function key for CONDITIONS:. 
At this point, actual programming options will appear. When you complete the 
Conditions portion of a trigger, press (| and then press the function key for 
ACTIONS: to display possible trigger actions. Use the NEXT_STATE: action to 
indicate movement to another state. The NEXT_STATE: action must be followed by 
a state name. It can move to any state within the test; the NEXT_STATE: NEXT 
action moves the test to the following state on the spreadsheet. Programming 
concepts related to these selections are described in Sections 23, 24, and 28. 
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Here is an example of the spreadsheet pattern you will see repeatedly: 


LAYER: 1 
TEST: example 
STATE: in 


CONDITIONS: One or more conditions appear here. 
ACTIONS: One or more actions appear here. 
NEXT_STATE: second 


(NEXT_STATE will not follow every trigger. Also, it may replace 
ACTIONS) - rn 


2. Additional spreadsheet capabilities. Constants may be used on the spreadsheet to 
represent repeated values or text, and they may be placed so that they apply to all 
or part of a program. Constants are explained in Section 29. C programming 
language can be introduced at any location on the spreadsheet to create new 
testing conditions and actions and generally increase program flexibility. C is 
introduced in Section 55. 


(F) The Statistics Screens 


The INTERVIEW has two different statistics menus, one in tabular form, the other 
in bar—graph format. Both are accessible by softkey while you are analyzing data. 
The value of counters and timers named in triggers can be tracked in statistical 
screens, once their names have been entered on the corresponding menus. Current, 
last, Minimum, maximum, and average values are tabulated. Values for several 
counters and timers may be totaled by an accumulator. Bar graphs can be scaled and 
color—keyed. Refer to Sections 21 and 22 for information on statistics menus and 
displays. 


(G) The Layer Setup Screen 


Before you program the Protocol Spreadsheet, you are advised to load the protocols 
you intend to use. Protocols are selected and loaded from the Layer Setup screen. 
Your selections, once loaded, determine the set of program conditions and actions 
which appear on the spreadsheet. 


With most protocols, a secondary screen loaded with the protocol allows you to 
modify common parameters for the protocol. 


For more information on the Layer Setup screen, see Section 8. 


(H) The File Maintenance Screen 


The File Maintenance screen is the user’s interface with the filing system. The menu 
facilitates saving and loading programs, renaming or deleting files. It allows you to 
consult the contents of any directory, create a new directory, and write—enable or 
write—protect a file. From this menu, you may structure your own filing system 
according to your needs. 
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NOTE: The files pertaining to the operating system and menu selections 
are stored primarily in the /sys directory, with some files stored in the 
/usr directory. These files should not be deleted or moved. You are 
otherwise free to manipulate the filing system as you wish. 


Section 15 explains file and directory pathnames, how to set up a file hierarchy, how 
to move through the filing system, and how to use the various maintenance 
commands. 


The Utilities Menus 


The last group of menus listed on the Program menu is the Utilities menus, used to 
manage peripherals: disk, printer, the internal time—of—day clock, and color 
monitor. 


The Disk Maintenance menu allows you to allocate disk space for data and programs, 
to transfer data from one storage medium to another, and to duplicate the contents 
of one disk onto another. Section 14 describes disk maintenance commands and their 
use in detail. 

The Printer Setup screen allows you to configure the INTERVIEW to control most 
serial ASCII printers. The various menu fields are described in Section 16. 


Consult the time or modify it on the Time/Date Setup screen. The time and date 
which appear here are used in time—stamping data blocks and user files. See Section 
17 for details on this screen. 


The Miscellaneous Utilities screen provides mapping of black and white to color 
enhancements for external monitors. Once the mapping is completed, these 
enhancements may be placed under trigger control for the production of highlighted 
data. Refer to Section 18 for further information on this screen. 


The Easy View Setup screen governs the operation of the Easy View system. Use the 
menu selections to: enable Easy View, automatically enter Easy View after 
power—up, keep Easy View menu information in memory, and display a warning 
message before running programs from Easy View. See Section 19. 


Remote Control Setup Menu 


The Remote Control Setup menu configures an INTERVIEW to operate as a remote 
unit under the control of a PC. For additional information on remote operation, 
consult the accompanying documentation for the remote options: 


OPT—951-—82-—-1-X Remote Control Software 
OPT—951—83-1-X Remote Control Software with OS/2, (Std Edition) 
OPT—951-—248-—1 X Window System™ Remote Control Software 


NOTE: —X indicates size of floppy disk: —J is a3 1/2” diskette and —2 is a5 
1/4” diskette. OS/2 is a registered trademark of IBM and X Window System 
is a trademark of Massachusetts Institute of Technology. 
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2.6 Running a Test Program 


Press (~«] to compile and execute a test program. As the program is compiled, a message 
appears at the top of the screen to indicate the phase that the compiler is in. The longer 
and more complex the program, the greater the compile time that is required. The 
preparations being made in each phase are briefly outlined below. 


(A) Test Preparation 


1. Phase 1. Trigger Setup screens are converted to the Protocol Spreadsheet format, 
the Protocol Spreadsheet is converted to C, and the C Preprocessor directives are 
acted upon. 


NOTE: Compilation time is somewhat faster if all triggers are programmed 
directly on the Protocol Spreadsheet. 


2. Phase 2. The Program is compiled. 


3. Phase 3. The number of processors and the configuration of the equipment (into 
which the program is to be loaded) are determined, and internal packages to 
support the user’s program are structured. Also during this phase, 
linkable—object files referenced on the Protocol Spreadsheet are found and the 
compiled code in them combined with the compiled spreadsheet program. 


Phase 4. Resources are allocated for each separate task in the program. 


4 
5. Phase 5. The run—time operating system is generated. 
6. Phase 6. Allcode is linked. 

7 


Phase 7. A memory image of the code which can be run by the processors is built. 


(B) Rerun Without Recompiling 


After a program has compiled once, it will enter Run mode “immediately” (within 
two seconds) after [*] is pressed in subsequent executions of the program—assuming 
that no substantive changes have been made in the program in between the two runs. 
Substantive changes may be defined as those changes made to menus and fields not 
listed in Table 2-1. That is, changes to fields covered in Table 2-1 will not necessitate 
a recompile and will not prevent the unit from entering Run mode immediately. 


Any changes to the Trigger Setup menus or to the Protocol Spreadsheet will be 
considered substantive and will necessitate a new compile. _ 


Changes to the tabular or graphic statistics screens will not cause the program to 
recompile. However, if a counter or timer is added to the screen, it will not update 
until the program is recompiled. You can force a recompile by holding down [«™) and 
pressing (r). 
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Table 2-1 


Fields That Can Be Changed Without Causing Recompile 


Menu 


Field 


Line Setup 


Display Setup 


Record Setup 


Front—End Buffer Setup 


T1/G.703 Transmit Setup 
T1/G.703 Data Path Setup 
T1/G.703 Line Setup 
Tabular Statistics 
Graphical Statistics 

File Maintenance 
Date/Time Setup 

Printer Setup 

Disk Maintenance 

Misc Utilities 

Easy View Setup 
Remote Control Setup 


AIM Interface Setup 


Disk No (recorded data must be same type) 
Block No 
Clock Source 


Display Mode 

Type 

RTS/CTS? 

CD? 

DTR/DSR? 

C/l? (for X.21 Test Interface Module) 
Layer (Protocol or User Trace; not Program) 
Statistics Type 

Disk No 

DAT Record Size 

Initial Cond 

Stop At 

idle Suppress 

DTE 

DCE 

(all fields) 

(all fields) 

(all fields) 

(all fields) 

(all fields) 

(all functions except .AD) 

(all functions) 

(all fields except Redirect Run Mode Output) 
(all functions) 

(all fields) 

(all fields) 

(all fields) 


(all fields) 
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(C) Errors Detected When A Program Is Compiled 


Trigger programs and spreadsheet programs with syntax errors or other errors will not 
compile successfully and will prevent the unit from executing the test program. 


If an error is detected during the compiling phases (after you have pressed (™]), the 
user is returned automatically to the Protocol Spreadsheet. 


While a program is being compiled, errors are flagged and diagnostic information is 
stored. This information is made available to the user when the unit is returned to 
Program mode. A diagnostic message for the first error found is automatically 
displayed at the top (second line) of the Protocol Spreadsheet screen. The cursor is 
automatically moved to the error. 


Press GO—ERR once more to move to the next error. For each error, a diagnostic 
message is displayed. The search for errors stops at the end of the file and the 
message “No more errors” is displayed. 


GO-ERR also calls up diagnostic information on trigger—menu errors. 


Error messages are listed in Appendix A of this manual. 
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(D) Recoverable Errors During Run Mode 


The following messages indicate MPM processor errors: 


MPM —-— Processor Fault 
MPM —-— Divide Fault 
MPM —-— Bus Error 
MPM —-— Stack Fault 
MPM —— Memory Fault 


Do not turn off the INTERVIEW when any one of these errors is displayed in Run 
mode. Instead, press fre) and check your program, since these messages indicate 
programming problems that cannot be displayed as syntax errors but which do 
prevent your test from running properly. Consult Appendix A1 for an explanation of 
these messages. Once you have revised the test, try running it again. If you cannot 
resolve the problem, save a copy of the program and contact Customer Service. 


INTERVIEW 8000 Series Basic Operation: 951—B0424—01 


2./ Data Flow 


Figure 2-6 diagrams the movement of data between the various functional components of 
the INTERVIEW. The diagram provides “clues” to many of the operating characteristics 
of the unit. For example: 


e@ The front—end buffer (FEB) lies squarely in between the line interface and (1) 
the recording medium and (2) the program logic. This means that control leads 
may Or may not be recorded and may or may not be seen by the 
triggers—depending on the FEB setup (Section 9). 


@ Line data may be recorded directly to disk as bit—image data, recorded to 
bit—image RAM and then transferred to disk, or captured as character data in 
the display buffer and transferred to disk. 


@ Once control leads and time ticks or frame timestamps (that is, the original 
timing values) are recorded alongside character data, they are locked in. Since 
the FEB is not on the playback path for character data, FEB selections do not 


apply. 


@ Bit—image data, however, does pass through the FEB during playback. Except 
for the Idle Suppress and Frame Timestamps fields, FEB selections apply. This 
means that control leads and time ticks, if recorded with the data, must be 
enabled in order for the program logic to detect them. (For playback of 
bit—image data, the NRZI selection on the Line Setup menu also does not apply.) 


@ Only data on disk may be played back. 


@ Front—panel green—red LED’s are not disabled for line data, and do not blink 
for recorded data. 


@ Not only characters but also leads and time ticks (or frame timestamps), if 
enabled in the FEB setup, are captured automatically in the display buffer (that 
is, the screen buffer or character RAM). 
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Figure 2-6 INTERVIEW 8000 Series functional diagram. 
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2.8 How to Correct Common Problems 


(A) Unit enters Run mode even though | press the Program key. 


A file called user_intrf was located in the /usr directory of the hard disk during 
boot—up. In this situation, the program in user_intrf is automatically loaded, 
compiled, and run each time the key is pressed. Press [sr] —froous] to enter 
Program mode, or rename user_intrf and power—up again. See Section 2.2(A). 


(B) Unit does not execute Run: Protocol Spreadsheet returns to 
screen instead. 


An error was detected during the compiling phases (after you pressed [*]). See 
Section 2.6(C). 


(C) My program does not run; and instead, | get a message about 
an “unresolved reference.” 
Your program is asking the compiler for a send routine that is not available in 
Monitor mode. Switch to an Emulate mode, or modify the program. For programs 


with C coding, this message usually means that a routine has not been declared or 
defined. 


(D) Protocol Spreadsheet program which was just loaded shows 
syntax error strike—throughs which weren’t there before. 
Missing softkey selections and pervasive strike—through’s on the Protocol 
Spreadsheet indicate that the correct Layer Personality Package has not been loaded. 
To correct the problem, return to the Layer Setup screen, insert disks if necessary, 
and check Personality Package and drive selections. Then press [*e} to load the 
packages manually. 


(E) EIA trigger condition does not come true, even though the 
front—panel LED indicates a status that makes the condition 
true. For example, an EIA RTS ON condition is not coming true, 
even though the RTS LED is bright red. 


EIA status is not detected by the triggers if Buffer Control Leads: NO is the selection 
on the Front—End Buffer Setup menu. See Section 9. 


If the data is being played back from disk and the FEB Setup menu was not 
configured to buffer control leads at the time the data was recorded, the leads are no 
longer available for triggering. 


Front—panel LEDs always reflect line status, never the status of recorded leads. 


SEP ’95 


iON RONRONRO RO EUIONINIErANER RiNIARHNEIOERIDNNARRSgcodMRYEAIENARENRERSC RINK 


2 General Operation 


Note also that an EIA condition that is the only condition on a trigger menu (or the 
only condition associated with an action or set of actions on the Protocol 
Spreadsheet) is transitional. It is only true when it changes to true. To check the 
current status of an EIA lead regardless of transitions, pair the EIA condition with a 
don’t—care character condition (see Section 25.4) or with an ENTER_STATE condition 
on the Protocol Spreadsheet. See Section 31.3(A). 


(F) Lead lines on the data—plus—leads display are not transitioning, 
even though the front—panel LEDs for the same control leads 
are blinking. 


The leads on the data—plus—leads display are also enabled/disabled by the Buffer 
Control Leads field on the FEB Setup menu. See (E), directly above. 


(G) My “current” timers seem to be incrementing on the Tabular 
Statistics screen, but the other statistical columns always show 
0, even when I take statistical samples. 
The “current” column is derived from a millisecond “clock on the wall,” while the statistical 


values may be calculated on the basis of time ticks that occur at one—second intervals. Your 
timer samples may be less than 0.5 seconds, in which case, they are rounded to zero. 


Check the FEB Setup menu, and solve the problem in either of two ways. Turn Time 
Ticks off, and the statistical columns will use the wall clock. Or change the Tick Rate 
from one second to ten milliseconds or smaller (down to ten microseconds). 


(H) | am trying to send a transmit string from a trigger menu 
(or from Layer 1), but my data does not appear on the screen. 
When you are having trouble transmitting, always go to the Line Setup menu and 


look at the Clock Source field first. You must have clock to transmit, whether internal 
or supplied by an external DCE. 


Another frequent problem is receiver synchronization. When you try to transmit, does the 
front—panel LED for your transmit lead (TD or RD) blink rapidly? If it does, then you 
are transmitting successfully, but your receivers may not be synchronizing with the data. 


Check the Sync Char field on the Line Setup menu. Also be sure that the sync pattern 
is part of your transmit string. You must supply these characters yourself. 


(1) | have loaded in X.25 packages at Layer 2 and Layer 3, and 
| am trying to send a data packet from Layer 3; but my data 
does not appear on the screen. 


The INTERVIEW is a layered emulator. The significance of this is that Layer 3 and 
higher layers (in Emulate modes) have no direct access to the physical layer, Layer 1. 
In practice this means that a RCV condition at Layer 3 does not see packets on the line. 
It only sees packets that are delivered up from Layer 2 by a user program at that layer. 
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Similarly, a SEND action at Layer 3 does not in itself send a packet out onto the line. 
A SEND action merely delivers the packet to Layer 2—provided that Layer 2 has 
indicated its readiness to receive data from above. 


The following program is not any sort of complete Layer 2 emulation. It is the 
minimum program that must be entered at spreadsheet Layer 2 in order for a Layer 3 
program to have access to the data line. Once this Layer 2 program is entered, Layer 
3 can send packets out onto the line and receive packets from the line. 


LAYER: 2 
STATE: datalink 

CONDITIONS: DL_CONNECT REQ 
ACTIONS: DL_CONNECT CONF 
CONDITIONS: DL_DATA REQ 
ACTIONS: SEND INFO " (DL_DATA)) "’ 
CONDITIONS: RCV INFO 
ACTIONS: GIVE_DATA 

The elements of this program are discussed in Section 34, OSI Primitives on the 


Protocol Spreadsheet, and in the programming example in Section 37.9. 


(J) I'm trying to load a program; but instead, | get an error message 
about loading a layer package. 


When a program or object file is loaded from the File Maintenance screen, the 
system must be able to locate any layer personality package that the program 
requires. If the necessary layer package cannot be found, the file will not be loaded. 


NOTE: Optional applications programs are available for the 
INTERVIEW 8000 Series. Make sure that necessary layer packages 
are accessible when you load these programs. 


In the INTERVIEW 8000 Series, all layer packages are accessible at all times since 
they reside in the /usr/layer_pkgs directory on the hard disk. See Section 8. 


(K) My INTERVIEW is overheating. 


Collected dust and dirt on the fan filter may be blocking the flow of air into the unit. 
Follow the instructions in Section 1.5(D) on cleaning the fan filter. If the problem 
persists, contact Customer Service. 


(L) | power up my INTERVIEW and it gives a message about not 
being able to find mstrmenu.cmp. 


You have a TURBO unit that is trying to load the menu information for the Easy 
View system. First, load HRD/AR_APPS/UTILS/EZVUmaint onto the hard disk. 
Next, compile mstrmenu.txt to try to reinstall the file: press any key except [roam 


fevm), and use the COMPILE softkey. This should reinstall the file. 
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If the file is not reinstalled, and if you have the Easy View disks, duplicate their contents 
onto your hard disk. (See Section 14 for information on the Duplicate Disk command.) 
If you do not have the Easy ae disks, go to the Easy View Setup screen, select Enter 
Easy View After Power—Up: NO, and save the setup. (See Section 19.) 


(M) | power up my INTERVIEW and it gives a warning message about 
the CPM. 


During power—up, TURBO units check the revision levels of all boards for 
compatibility. Even if the revision levels are not as expected, the general operation 
of the unit is unaffected. Contact Customer Service for further information. 


(N) | correctly set up my INTERVIEW menus for emulation, but 
nothing happens when I try to begin emulating. 
Many of the later Test Interface Modules have a switch on the TIM which allows you 


to enable or disable emulation. Check to see that this switch is in the ENABLE 
position for emulating. For further information, see the TIM documentation. 


(O) When running an application program at T1 rates, I get an “FEB 
Overflow” message. 


Early application programs (especially those developed for some of the older protocols 
like SNA) were designed for monitoring specific interface activity such as leads and time 
ticks which are important when running at 9600 bps. These programs, some of which are 
resident in Easy View, will not run at today’s high speeds specifically because of their 
excess “baggage” (overhead) which slows down the program. To run such programs, turn 
off the leads, change from time ticks to frame timestamps, select bit—image recording on 
the Line Setup screen, and run the program in High Speed Frame Mode. This should 
allow the program to run at T1 rates. 


(P) I’m a new INTERVIEW operator; where do | begin? 


Your first step should be to read the 30 Minutes to Programming the 

INTERVIEW® 8000 TURBO Series (951—B0431—01) included with your unit. Work 
through the exercises with the data disk provided to familiarize yourself with the 
unit’s operation. Secondly, an excellent source of general information is found 
on-line: go to the Easy View Main Menu by pressing (if the menu isn’t already 
displayed) and press [?] for Help on—line. A third source (also on-line) is located on 
a submenu of the Easy View Main Menu; arrow down to and select the OPERATION 
menu. Selecting any topic from this submenu gives detailed information on that 
subject directly on the screen. And, of course, the Table of Contents and Index in this 
technical manual also direct you to specific topics. 


(Q) My unit is running at a very slow rate. 


It is a simple fact that the more tasks there are to accomplish, the longer it takes to 
complete them—time is a relative factor. This is also true of the INTERVIEW. 
When line rates are relatively high, it may be best to strip your program of extraneous 
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tasks which would slow down the unit. This may include loaded Layer Personality 

Packages that are not being utilized by your application, recording data with tick 
rates, etc. Refer to the INTERVIEW Technical Manual for more information on 
performance optimization. 


(R) I’m trying to run an application program that has worked before, 
but it won’t compile or run. 
If you are operating a non—7URBO unit with software revision 8.00 (or higher) 


installed, there may not be enough system memory available to run large application 
programs. You may need to upgrade your system. 


Also, an application specifically designed for operation on an INTERVIEW 8000 Series 
unit may not compile on a 7000 Series unit due to memory capacity constraints. 


(S) I’m in the Easy View menu system, and | want to run an 
application with a dual—port V.35/EIA—530(449)/EIA—232 TIM 
installed to test at the EIA—232 interface. What should | do? 


To enable the correct parameters for your interface, you must configure the V.35 
Interface Setup screen before you load the application. This is done in the operating 
system; to access the operating system menus from the Easy View menu system, press 
. This will display the Program Menu. 


From the Program Menu, press [Fi] SETUP, then press [Fi] LINE, and configure the 
Line Setup screen for the data you wish to test. 


Return to the Program Menu by pressing fre). Once again press [Fi] SETUP, then 
press [F2}] D V.35, to access the V.35/530/232 Dual— Port Interface Control screen. 


Choose SINGLE PORT or DUAL PORT for the Mode field. If you have selected 
SINGLE PORT for this field, move to the Connector field. Choose V.35, 
EIA—530(449), or EIA—232 (your indicated choice) and configure the remainder of 
the screen as appropriate for your link. 


To run an application program from Easy View, then press (2) and access the 
program to run. 


Refer to Section 5 for information on the Line Setup screen and to the V.35 


Multi—TIM documentation which accompanied your dual—port 
V.35/EIA —530(449)/EIA — 232 TIM. 


2.9 Optimizing Recording Rates 
(A) Recording with Standard Hard Disk Drive (80 Mbyte) 


It is a simple fact that the more tasks there are to accomplish, the longer it takes to 
complete them—time is a relative factor. This is also true of the INTERVIEW. 
When line rates are relatively high, it may be best to strip your program of extraneous 
tasks which would slow down the unit during recording. 
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One option is to record the data for playback and analysis at a slower rate. 


Three sets of program selections for optimizing high—speed recording of data follow. 
All three versions assume that you are not loading in any program that will look at 
the TD or RD data, BCC, frames, packets, or EIA leads. All three versions record 
the data so that it can be run against more complex programs later on. 


The fastest version records data without displaying the character data to the screen. 
The next version records data at maximum speed while still displaying data. The 
third version records data with personality packages loaded in the unit so that a 
protocol trace is displayed in real—time. 


1. 
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Recording without displaying character data. The first set of programming 
selections records all of a data line (including idle and time ticks) in bit—image 
data format. This is the fastest of the three recording scenarios. 


Beginning with the default screens, make the following selections: 


SETUP: 


LINE: 
Sync Char: delete both sync characters 
DISPLAY: 


RECORD: 
Capture — user « no 
Data To Record: | SiIMAGE 
Stop at: user prey 

FEBUFF: 


Using one—millisecond time ticks, the maximum normal recording 
speeds for each of the disk types on the Record setup screen are 
as follows: 


Single Floppy Disk 64 Kbps 
Multiple Floppy Disks 64 Kbps 
Hard Disk 768 Kbps 
RAM 768 Kbps 


High-Speed RAM 2.048 Mbps (time-—ticks off) 


NOTE: Time—ticks are not supported above 768 Kbps. 


TRIGGERS: — 
For | 


%¢. format, the following triggers will keep the unit out of 


sync; the unit works at optimum speed when it is not in sync. Enter 
these conditions and actions on a Trigger Setup screen: 


CONDITION: DTE 1 OF] (“don't care”) 
ACTION: OUT_SYNC BOTH 
CONDITION: DCE 1 OF] (“don’t care”) 
ACTION: OUT_SYNC BOTH 


INTERVIEW 8000 Series Basic Operation: 951—B0424—-01 


NOTE: When line rates approach the maximum recording speed, consider 
using high-speed RAM recording. See Section 7.5(A). 


2. Recording while displaying character data. The second scenario records data at 
optimum speed while still preserving the character display. 
Beginning with the default screens, make the following selections: 
SETUP: —LINE/RECORD: 


Capture Memory: user choice for type of 2 bISK:: 


(do not select | RAM : pecordin®) 
FEBUFF: 
Suppress the idle line pattern under Idle Suppress using the 
following patterns: 
BOP: 


* 
aoa” mm 


On the Front End Buffer screen, turn off Buffer Control! Leads 
and Time Ticks: 


Buffer Control Leads: S 
Time Ticks: “Ge 
Frame Tiihestarvie: Ee 


LAYER: 
Do not load any layer personality packages. 
TRIGGERS AND PROTOCOL SPREADSHEET: 


Do not load in any program that will look at the received data, BCC, 
or EIA leads. 
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3. Recording while displaying character data or protocol trace. The third setup version 
records data at maximum speed with layer personality packages loaded. 


Beginning with the default screens, check the following selections: 
SETUP: —LINE/RECORD: 


Capture Memory: user choice for type of "Bi 
(do not select “aii? recording) 


FEBUFF: 


Suppress the idle line pattern under Idle Suppress using the 
following patterns: 


On the Front End Buffer screen, turn off Buffer Control-Leads 


and Time Ticks: 
Buffer Control oe 
Time Ticks: Gre 
Frame Tasentemmed 
LAYER: 
When running SS7 layer personality packages, load Layer 1 
Compression package. 


TRIGGERS and PROTOCOL SPREADSHEET: 
Do not load in any program that will look at the received data, BCC, 
frames, packets, or EIA leads. 


(B) Recording with 270 (or Greater) Mbyte SCSI and Optional 
1.2 Gbyte SCSI Hard Disk Drives 
Installing an optional 270— Mbyte (or greater, depending on the manufacturers’ 


availability) or 1.2—Gbyte SCSI (Small Computer System Interface) hard disk drive is 
one certain way to optimize high—speed record operation. 


768 Kbps is the maximum rate of recording bit—image data with time—ticks on regardless of 
what type of hard drive is installed in n your INTERVIEW 8000 ) unit. sasaabanbeal with a SCSI 


selected i in the Tick Rate field with time —ticks on, you can record a full— Grane 2 7 Mbps 
circuit at 100% line utilization with or without idle suppression. Additionally, application 
programs may be run simultaneously while recording 2.048 Mbps data. 


Remote operation with an optional SCSI drive is permissible when recording at T1 speeds at 
up to 100% line utilization and at E1 speeds at up to 70% line utilization with idle 
suppressed. 


NOTE: Due to hard disk drive availability constraints within the industry, the 
capacity of the hard disk drive may increase in future units as necessary. 
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To achieve the maximum operation speed, the active spreadsheet program should not look 
at (TD or RD) data via string searches or (EIA) leads. This means that the following 
Layer 1, line—related C variables should not be referenced: 


vent Vari : Nonevent Variables: 
evar_rcvd_char_rd rcvd_char_rd 
evar_rcvd_char_td rcvad_char_td 
evar_eia_changed current_eia_leads 
fevar_rcvd_char_rd . previous_eia_leads 
fevar_rcvd_char_td I]_tick_count 
fevar_eia_changed rd_modifier 
td_modifier 


Other C variables at higher layers are either specific to various protocol packages or have 
meaning only if a frame has been passed up the layers. 


Program output should not include performing routines such as displayf, tracef, or printf 
based on received events as these require a large amount of processing time (various code 
translations, colors, and string substitutions are often required). 


In standard mode the INTERVIEW 8000 Series units can analyze 100% of the bandwidth 
up to 192 Kbps for the 8700 and 8800 units, up to 144 Kbps for 8600 units, and up to 64 
Kbps for 8200 and 8100 units. 


High Speed Frame Mode should be selected when the data rates are above the 
recommended rate of the unit you are using. In this mode the INTERVIEW analyzes 
100% of the bandwidth to 2 Mbps by removing the overhead of the character data display 
(no character data display) and passing frames up to the higher layers. 


NOTE: Many of the application programs produced by Telenex’s AR Test 
Systems are are designed for extremely high frame rates (i.e., displaying traces 
for, analyzing statistics of, and emulating various protocols such as Frame 
Relay, SS#7, and SMDS). 
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Figure 3-1 The INTERVIEW keyboard. 
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3.1 Hard Keys and Softkeys 


The ninety—four keys of the INTERVIEW include nine keys (eight variable or softkeys 
and a [| key) that are positioned not on the keyboard itself but rather above the 
keyboard on the front panel, just below the monitor. The softkeys are placed directly 
below their (changing) screen legends, in order that the users will not have to take their 
eyes off the screen to locate one of these keys. 


In Program mode, softkeys can move the cursor around menu screens and change 
selections in menu fields. On the Protocol Spreadsheet screen, softkeys are an alternative 
to direct keyboard entry: programming levels from layer down to specific conditions and 
actions are softkey—selectable. In Run mode, the softkeys serve as an extended keyboard 
for functions such as changing the display (from data to protocol trace or to a statistics 
graphic, for example). 


The keyboard itself consists of an ASCII keyboard and several special—function keypads, 
including a cursor keypad and an editing keypad that is used to modify all entries on the 
Protocol Spreadsheet screen as well as text entries on various menu screens. The ASCII 
keyboard includes five special, non— ASCII characters arranged on either side of the space 
bar that are used primarily to enter nonstandard characters in search strings. 


Most keyboard functions are explained in detail elsewhere in the manual. The editing 
keypad, for example, is covered in Section 30, Editor. The present section is intended 
primarily to indicate the range of keys available when the operator has placed the unit in 
Program, Run, or Freeze mode. 


NOTE: For an explanation of the keys valid in the Easy View menus, 
refer to Section 4. 


3.2 Programming Keys 
Table 3-1 is a brief listing of some of the frequently used programming keys. The 


keyboards in Figure 3-2 and Figure 3-3 indicate all of the keys that are valid in Program 
mode. 
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Ez vu 


QUE 


Table 3-1 


Frequently Used Programming Keys 


(A) ASCII Keys 


The set of ASCII keys is used in Program mode to provide names for files and 
directories, to identify counters, timers, accumulators, and programming flags, to type 
in operator—defined messages called prompts and traces, to enter search and 
transmit strings on trigger menus, and to enter text on the spreadsheet screen. The 
ASCII character that appears on the screen is always the character shown on the 
keycap, with shifted characters shown at the top left corner of the keycap and control 
characters shown at the top right. 


If in Program mode, enter Easy View system. If 

in Easy View, exit to Program mode. Functional 

only in TURBO units when enabled on the Easy View 
Setup screen. See Sections 4, 19, and 20 

for more information on Easy View operation. 


in Program mode, always returns to the master 

menu from any other menu or screen. (In Run 

mode, either returns to Proogram—mode master menu, 
returns to an Easy View menu, or loads, compiles, 
and runs program in HRD/usr/user_intrf. See 

Section 2.2(A).) 

Move cursor from field to field. 

Change rotating —field selections. 

Completes an entry and tabs to next field. 


Moves cursor to beginning of menu screen. 


Goes back up to previous menu in program—menu 
tree. 


Loads and saves files; loads in protocol packages; 
executes other commands. 


Edit text entries. 


It is important to note, however, that there may be a difference between the display 
of keyboard input in Program mode versus Run mode. In Program mode, a particular 
keystroke ((e™] pressed in conjunction with ©), for example) will consistently produce 
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the same character (“~”) in a data—entry field. In Run mode, a particular 
code—translate chart will be consulted and the character (“~ ” in our example) may 
not belong to the code set and therefore may be missing on the chart. Sucha 
character cannot be trapped, transmitted, or displayed in Run mode: it is 
“untranslatable” (see Note, Appendix D1). Run—mode encoding of keyboard input 
is given in Appendix D1, Keyboard—to— Hex Translation. 
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Figure 3-2 Menu-—screen keys. 


Two characters on the ASCII keyboard are part of the spreadsheet programming 
language but do not belong to any standard code set. They are ( and). These 
characters are produced by the combination of and [3} or (#] and can be entered 


only on the Protocol Spreadsheet, and in the Xmit: field on Trigger Setup menus. 
They are never transmitted. 


For examples of how these double—parens are used, see Section 29, Constants, and 
Section 33, Strings. 
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Three standard ASCII characters have special meaning on the Protocol Spreadsheet. 
The double—quotation mark (" ) opens or closes a text list or string: see Section 33, 
Strings. The backslash (\) is an escape character. And the ASCII space produced by 
the space bar indicates the completion of a “keyword” (or “token”) and normally 
changes the rack of programming softkeys along the bottom of the screen. 


few) does not produce an ASCII control character in the INTERVIEW. It is always a 
cursor—movement key. Press (c™]—(M to enter the & character. 


(B) pie Characters 


Bom), (was), (Eake), (Rae), and {sw1]—{rue) produce entries only in search fields in trigger 
‘onaitl ns and in spreadsheet conditions. is an on—off function. In the “on” 
condition it lights the LED on the keycap and produces hexadecimal entries both in 
search fields and in transmit strings. The eae works as follows: with the hex 
function off, the key sequence (4), (4), (=), @, (J, &, & yields the screen entry of AA’*- 
*-. Hex is also a valid data—entry finctoni in = Sync Char, Outsync Char, and Xmit Idle 
Char fields on the Line Setup menu, in text—entry fields on the BCC Setup menu, and 
in the Preamble and Sync Pattern fields on the BERT Setup screen. 


(C) Load/Save 


| and (sve) call up the File Maintenance menu directly from any other programming 
screen. (»] selects Comman » on the File Maintenance menu, while 
(save] selects Command: © 


(D) EZ VU 
[=] is a toggle key. Use it to move back and forth from Program—mode screens to 
Easy View. 


The user can enable/disable the 2“) key on the Easy View Setup screen. (See Section 
19.) 


(E) Shift-Save 


Press (swe]—[s«ve] to save the configured Printer Setup or Easy View Setup menu. The 
Printer Setup is saved to a file called print_setup in the /sys directory of the boot—up 
disk. The Easy View setup is saved to a file called ezview_setup in the /sys directory of 
the boot—up disk. 


(F) Print 


Press [rs] to send the program menu (or spreadsheet page) that is currently displayed 
to a serial printer attached to the INTERVIEW. (¢«)—(r) will print the full set of 
programming menus (or the full spreadsheet program). 
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(G) Execute 


is the key that performs the actual load or save. [9] also performs other 
commands on the File Maintenance menu as well as various functions on the Disk 
Maintenance, Date/Time Setup, and Layer Setup screens. On the Protocol 
Spreadsheet, [0] may be used to perform a “write” operation from the screen to a 
file, or a “read” operation from a file to the screen. See Section 30, Editor. 


(H) Mark 


(I) 


(J) 


pure] has a special function on the File Maintenance Screen. When you have cursored 
down to a particular file in the File Maintenance directory, (4 selects that file for the 
next operation. Several files may be “marked” prior to the execution of a command. 
The («| key also unmarks rows in the directory that have been marked already. 


has a “program tab” function on the Protocol Spreadsheet: see (L), below. 


Editing Keys, Menu Screens 


The editing keys that operate within text—entry fields on menu screens are shown in 
Figure 3-2. (Si) inserts a space at the cursor position. A character can then be typed 
over the space. (ia deletes the character that is under the cursor. Characters in the 
same field to the right of the cursor move left to fill the column vacated by the 


deleted character. removes the entire data entry. 


(8?) deletes the character just to the left of the cursor position. The cursor moves left 
as successive characters are deleted. Use to correct a typographical error on the 
most recent keystroke (or the last several keystrokes). 


(crm) —(cear] restores the default selections for the entire menu screen. 


On the multipage tabular and graphic statistics screens, (ine) adds a blank statistics 
row above the cursor. removes the row that has the cursor. 


Editing Keys, Spreadsheet Program 


and [ 82] is the same as on 


These keys are shown in Figure 3-3. The operation of (ia) 


menu screens, except that here the use of these keys is not restricted to particular 
fields. 


‘ine . Cie} removes the line that has the cursor. 
erases the cursor character and everything to the right of the cursor on a given 
line. enables/disables the spreadsheet editor. Refer to Section 30, Editor, for 
editing softkeys and their functions. 
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top left of the spreadsheet screen. In insert mode, the operator types in a block of 


There is a separate insert mode in the spreadsheet editor. This mode 
See the bottom right of Figure 3-2. [t) and @) move the cursor from line to line on 
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cursor from field to field on the same line. In text—entry fields, they move 
nondestructively right and left over text that has already been entered. and (8) 
rotate the selections at the cursor position. 


ecu] and [oor] are field oriented. They move the cursor down or to the right, 
depending on where the next menu field is located. 


Whenever a programming menu is first entered, the cursor is in the “home” position. 
moves the cursor back up to this position. Home may be the first field on the 
menu, or it may be a softkey rack that selects among menus or among fields on a 
lengthy menu. Several screens have more than one home position. Additional 
positions are accessed consecutively when you “home upwards” from below. See, for 
example, the Line Setup or Trigger or Misc Utilities screens. 


When you are accessing a programming screen (except the main—menu screen or the 
two Statistics menus), the (Faz) key will return you to your previous menu. You may 
use this key to backtrack through several previous screens. 


On the two multipage Statistics screens, (Fig) Maz) Cause a page—by—page scroll. 


(L) Cursor Keys, Spreadsheet Program 


In a spreadsheet program, the cursor—arrow keys move the cursor by one column or 

one row. fe] moves the cursor to the current indent position on the next line. (&& 
(Rs) Cause the screen to scroll one line at a time, while (i) and (2) cause a 

page—by—page scroll. Roll and page keys do not affect the cursor. 


“Home?” is the top left of the current screen. To cursor to the beginning of the 
spreadsheet program, press ["]—(*). Press (#]—Q) to go one line below the last line of 
the program. 


To cursor to the beginning of a given line, press [««]—{). To “express” the cursor to 
the end of the data—entry on a line, press ()—G). 


To cause the cursor to skip forward from keyword (or “token”) to keyword, press 
[swt] — [5]. [se] —(-] causes a reverse skip. 


Any cursor movement across keyword boundaries will change the softkey—option 
rack along the bottom of the screen. 


(wax) may be used as a kind of “program tab” to mark a place in the Protocol 
Spreadsheet where the cursor will automatically revert on command. With the cursor 
in a position you will want to return to quickly and conveniently, press ("| followed by 
a number key—{2), for example. Then go ahead and move the cursor any distance in 
either direction from the marker. 


When you wish to return to the “mark 2” position, press {s=]—{(™ followed by (2). Up 
to ten numbered cursor— markers may be reserved in the spreadsheet program. 
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(M) Softkeys and 


Depending on which menu field has the cursor, all selections are mapped to softkeys 
at various times. On menu fields, the key has the same function as fev»): it moves 
the cursor to the next field. So there is a way to move around the menu and make 
selections without using the cursor—arrow and other keyboard keys. 


When the operators are using softkeys to enter a spreadsheet program, they use 
to mean, “Escape to the previous (higher) level of programming.” Figure 3-4 
illustrates how two depressions of the [core] key can take the program from a specific 
EIA condition all the way to the highest level of softkeys. 
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Figure 3-4 Moving to a higher rack of softkeys on the Protocol Spreadsheet. 


3.3 Real—Time Keys 


The keyboard in Figure 3-5 indicates the keys that are valid in Run mode when the data is 
displayed in real time (rather than frozen). In addition to the keys highlighted in this 
figure, the C programmer may use the variable keyboard_any_key to monitor input from 
every key except (7), (E&), and (-]. See Section 68, Other Library Tools. 
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Figure 3-5 Real—time keys. 


(A) Hex 


In normal Run—mode operation, the («] key controls an on/off decoding function 
that converts all the data on the screen to hexadecimal. Note that the 
screen—decoding function of (*«] does not light the LED on the keycap. Only the 
data—entry function turns on the LED. 


(B) Freeze 


fee] controls an on/off function that freezes the screen display. For line data, 
program activity and bit—image recording continues. Character recording will not 
continue since the display buffer (character RAM) is frozen. 


A similar freeze function can be activated when a Capture: : action is 
performed by a trigger. The difference is that while the manual (keyboard) freeze 
permits you to scroll through the data buffer, trigger freeze does not. 
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(C) Record 


For line data, fe} controls a manual start/stop function that records data according to 
the parameters selected on the Record Setup menu. For disk data, press to 
suspend/resume playback. 


NOTE: Although playback is immediately suspended when you press 
fee}, the screen display continues until the character buffer’s contents 
are fully displayed. (For bit—image data, the FIFO must empty.) At 
slower playback speeds, you may notice a slight delay before the 
display actually freezes. 


Notice the record/playback status field next to the block number field in the status 
area of the Run—mode display screens. See Section 6.2. The initial status indicator 
displayed in this field is determined by Line and Record Setup selections. See 
Sections 5.2 and 7. It is subsequently controlled via the key. 


(D) Cursor Keys 
mney a multipage Statistics display (tabular or graphic) is presented in Run mode, 
Rox two} Cause the rows of values (or bars) to scroll up or down one line at a time, 
while pace} ANC [Pace] Cause a page—by—page scroll. 


and (t) serve two purposes. When the Run—mode display screen is the Display 
Window, {¥) and [*) are under the programmer’s control. (Refer to Section 68, Other 
Library Tools, for information on keyboard variables and the send_key routine.) For 
example, these keys could be used to move from field to field on a menu created in 
the Display Window. For all other Run—mode screens, (4) and [*) control the playback 
speed of data from a disk. (2) slows the data speed by half, while [t) doubles the 
current speed. 


NOTE: When you use the (J and [t) keys to control the data speed 
during playback, an alarm will sound if you attempt to slow the data 
below the minimum speed required or speed the data beyond the 
maximum speed allowed. 


(E) Softkeys 


In Run mode, the softkeys will change the display selection. Selectable display modes 
include character data, character data plus control—lead timing, protocol trace, 
program trace of state—to—state movement and of user—entered messages called 
“traces,” an application—specific “display window,” statistical tabulation or graphic 
display of counters and timers, and remote operation from a PC or another 
INTERVIEW. 


There is also a Run—mode softkey selection called NO DISP. This suppresses the 
writing of data to the screen (though not to the screen buffer). See Section 6.11 for 
an explanation of this display mode. 
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3 Keyboard 


3.4 Freeze—Mode Keys 


The keyboard in Figure 3-6 indicates the keys that are valid in Run mode when the data 
display has been frozen. 


In addition to the keys highlighted in Figure 3-6, the C programmer may use the variable 
keyboard_any_key to monitor input from every key except (=), (f&), and fo]. See Section 
68, Other Library Tools. 
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Figure 3-6 Freeze—mode keys. 


(A) Hex 


In Freeze mode, controls an on/off decoding function that converts all the data on 
the screen to hexadecimal. 


(B) Freeze 


will also unfreeze a frozen display. For disk data, it will resume playback and 
program activity. 
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(C) Record 


The recording of live data can be stopped and started even while the display is frozen. 
The key will not resume playback of disk data that was frozen via the key. 


(D) Print 


Press to send the current frozen screen to a serial printer attached to the 
INTERVIEW. together with (c*) will send the entire data buffer. 


(E) Cursor Keys 


The cursor keys work on the frozen data buffer the same way they work on the 

spreadsheet screen. Cursor—arrow keys move the cursor by one column o or one row. 
sacx| and (fro) cause the screen to scroll one line at a time, while (Fa ee 

page—by—page scroll. Roll and page keys do not affect the cursor. 


[owe] will move the cursor to the first (and oldest) character in the character (screen) | 
buffer. When feu is pressed together with (cm), the screen and cursor move to the last 
(or newest) character in the buffer. 


ee a pula sate Statistics display (tabular or amet is presented in Freeze mode, 


(F) Mark 


The (wa) key enables/disables the cursor timing feature of three Freeze—mode data 
displays (all except dual—line). When you first enter Freeze mode, cursor timing is 
disabled. Press (4 to enable it. 


The (| key is also used to mark the position of an event in the display buffer. The 
marked character is replaced by the M] symbol. Each time you press (|, you move the 
marked position—i.e., you redefine the event. 


To disable the cursor timing display, return the cursor to the marked character and 


press (ward, 


For additional information on cursor timing, see Section 6.4(E). 


(G) Softkeys 


All softkeys are valid in Freeze mode and serve the same functions as in real time. 


3.5 Remote Control Keys 


The INTERVIEW keyboard—to—PC conversion for remote-control operation is 
shown in Table D4-1. 
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EFasy View Main Menu 1 


tt MORE Tt 


D 
FRAME RELAY 
ISDN 

SDLC 


SNA 
+ MORE W 


| Go to the Menu of SNA Programs, Tutorials & How To’s 


TL move selection bar RETURN select menu entry]| 


i move to prev menu ? = Help HOME move to top menu || 
i> move to next menu EZ VU exit/enter menus 


Figure 4-1 The main menu in the Easy View system. 


*K Program Menu *«*« 


| oftware Version: 10.00 Firmware Version: 7.02 


| SETUP Test Setup Screens: 

| Line Setup BCC Setup BERT Setup 
Display Setup Front End Buffer 
Record Setup Interface Control 


| TRIGS Triggers — Conditions & Actions 


SPDSHT Protocol Spreadsheet 
STATS Statistics Results: | 
Tabular Display Graphics Display BERT Results 
LAYER Layer Setup & Protocol Configuration 
FMAINT File Maintenance Functions 
Oy LL Utilities: 
Disk Maintenance Time’Date Setup 
Printer Setup Miscellaneous Utilities 
Easy View Setup 


| REMOTE Remote Control Setup 


F 2 FG 


TRIGS Soe STATS LAYER PMOINT OT Te | BEMOTe | 


Figure 4-2. The main Program menu screen in Program mode. 
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Easy View 


This section provides an overview of the Easy View system. It describes the appearance of screens 
and the keys used to interact with those screens. Use the menus in Easy View to load and execute 
programs quickly or to access help information or tutorials about INTERVIEW screens, menu 
selections, and protocols. 


The Easy View Operating System requires software revision 10.00, or higher. 


4.1 


SEP °95 


Booting Up 


By default, TURBO units automatically enter Easy View after boot—up. There is a 
five—second pause at the power—up screen before you see the first Easy View menu, 
shown in Figure 4-1. Use this pause to obtain any pertinent information you need from 
the power—up screen. If you want to bypass this brief timeout and enter Easy View 
directly, press fro”). From this point on, toggle between Easy View and Program mode by 


pressing (2). 


NOTE: If the boot—up disk contains the file /usr/default or the hard disk 
contains the file /usr/user_intrf, the INTERVIEW does not automatically 
enter Easy View following boot—up, even if it is configured to do so. 
These are user—created programs that automatically start the 
INTERVIEW in Run mode. See Sections 2.1 and 2.2 for more 
information on these files. 


The INTERVIEW may be configured to enter Program mode instead of Easy View 
following boot—up. Go to the Easy View Setup screen and modify (and save) the 
configuration. See Section 19. 


You can reset the INTERVIEW in Easy View or in Program mode directly from the 
keyboard. Press the [e~)—()—@@5§ or (c=) —(s]— PE} key combination to force the 
INTERVIEW to perform the self—test and booting sequences without turning the unit off. 
This reset is similar to that of a PC in that it is not a hardware reset. For hardware resets, 
you must power the unit off and then back on. 


INTERVIEW 8000 Series Basic Operation: 951—B0424—01 


4.2 Entering and Exiting Easy View 


If you entered Easy View automatically after boot—up, you may exit (from any of its 
screens) by pressing ). When you exit Easy View after boot—up or after you run a 
program from an Easy View menu, the main Program menu screen shown in Figure 4-2 is 
displayed. In general, however, whenever you exit Easy View, you are returned to the 
same location in the Program—mode screens where you were when you accessed Easy 
View. 


As long as the key is enabled, reenter Easy View by pressing 4) again. If Easy View 
menu information is being kept in memory (see Section 19), you are returned to the same 
location in the Easy View menus where you were when you exited. Repeatedly pressing 
(w] moves you back and forth between Easy View and a Program—mode screen. Use this 
feature to access help information about the selections you see on Program—mode menus. 
Section 4.4(D) explains how to find help information. 


Press (e«]—{&~} to force the INTERVIEW to enter Easy View and reload its menus from 
the hard disk. This feature may be particularly useful if you have copied a new version of 
the master menu file from a floppy disk to the hard disk and you want to load the new 
version. 


NOTE: If you press while the INTERVIEW is performing an extended disk 
or file operation from the Disk Maintenance or File Maintenance screen—such 
as copying files, formatting a disk, or obtaining the contents of a directory—an 
alarm sounds and the screen remains unchanged. Once the operation has been 
completed, the key functions normally. 


4.3. Easy View Menus 


The Easy View menus are organized into a tree—structured hierarchy. See Figure 4-3. 
The first time you enter Easy View following boot—up, the menu at the root of the tree, 
the Easy View Main menu, is displayed. See Figure 4-1. The root is level one of the 
hierarchy. Any menus entered directly from the root menu are level two. Menus entered 
from level two menus are level three, and so on. 


The Easy View Main menu is organized primarily by protocol, as shown under “Level 1” in 
Figure 4-3. Other menu items provide: programs for autoconfiguration (AUTOMON) and 
BERT testing (BERT); access to specific information about various operations, screens, and 
menu selections of the INTERVIEW (OPERATION); a list of Easy View utility programs 
(UTILITIES) such as file transfer; and updates on available options and new product 
information (AR NEWS). 


When you select a protocol from the Easy View Main menu and press fe}, a menu of 
Program Types, Tutorial(s) & How To’s is presented. Refer to “Level 2” in Figure 4-3. 
From this menu, identify which kind of program you want to run for your selected 
protocol, typically monitor, statistics, emulation, or conformance (for 
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Level 1 Level 2 Level 3 Level 4 


AUTOMON 
BERT 


MONITOR 

STATISTICS 

EMULATION 

CONFORMANCE (x.25 only) } —> 


ASYNC 
BISYNC | 
DDCMP | 
FRAME RELAY} 
ISDN | 
SDLC 

SNA 
SS#7 

X.21 
X.25/HDLC 
T1 


G.703 
miscellaneous dared eas. \ = 


| —> —— STATISTICS 
MISC PRTCLS protocols EMULATION 


—> TUTORIAL 


How To ... 


AR NEWS <i 
OPERATION ene 


UTILITIES ee 


Figure 4-3 The Easy View system has a tree—structured menu hierarchy, similar to the one shown above. 


X.25 only). In addition, you can access tutorial or how—to information about the 
protocol. Tutorials provide general information about the selected protocol. How To’s 
guide you in the setup and operation of the INTERVIEW according to the protocol 
environment. 


If you select MONITOR, STATISTICS, EMULATION, Or CONFORMANCE (if present) from a Program 
Types, Tutorial(s) & How To’s menu and press fe», a level—three menu lists the available 
programs. 


(A) Menu Format 
Easy View menu screens have the format shown in Figure 4-4. 


1. Master title. The top line of the screen may contain a master title. This title is 
centered at the top of all Easy View menu screens. In Figure 4-4, it is blank. See 
Section 20.5 for information on defining a master title. 


2. Menu title. Each menu has an individual title centeted in the top box of the 
screen. 


3. Menu level. A number indicating the menu’s level in the menu hierarchy is 
displayed at the right end of the menu title line. 
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Master Title Menu Title Menu Level 


Menu of SNA Program Types, Tutorial(s) & How To’s | 2 


MONITOR 
Menu Selections EMULATION 

TUTORIAL 

How TO. <<. 


| Menu—Item Description | 
Go to the Menu of SNA Statistic Programs | 


ITE move selection bar RETURN select menu entry 
€— move to prev menu ? = Help HOME move to top menu || 


[> move to next menu EZ VU__exit“enter menus 


Menu Keys 


Figure 4-4 A second—level Easy View menu screen. To access this menu, select SNA on the Easy View Main 


menu and press [rerun 


4. Menu selections. The center box on the screen displays the menu items. A 
reverse —video cursor bar highlights the selected menu item. In Figure 4-4, 
STATISTICS is selected for SNA protocol. 


Not all menus contains selections. These empty menus have been included for 
the addition of optional AR programs. You may also use them for your own 
programs. 


Although a menu has no maximum number of selections, each screen displays no 
more than eight menu items at a time. If there are more than eight entries in the 
menu, the word “MORE” is displayed in a position that indicates where the 
additional items fall in the list. Refer again to Figure 4-1. 


5. Menu item description. Each menu item can have an associated line of descriptive 
text, centered in the bottom box on the screen. This text is displayed 
automatically when the selection bar is over the menu item. The text shown in 
Figure 4-5 describes the program that will be run if you select Troubleshoot 
Host=DTE and press few). 


If the selection bar is over a program item that is available as an option, but not 
currently installed in the INTERVIEW, a message to that effect is displayed. 


6. Menu keys. At the bottom of each menu screen is a list of the keys you may use 
to interact with the menu. 
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| Menu of SNA Statistic Programs 3 


Simple SNA Utilization 


Troubleshoot Host= DTE 
FID 4 Response Time 

SNA Statistics (16 PU-Line) 
SNA Statistics ¢€ 8 PU-Line) 


Analyze Multidrop SNA Line with Type 2 Controllers 


i#yE move selection bar RETURN select menu entry 


i —smove to prev menu ?° = Help HOME move to top menu 
i=» move to next menu EZ VU exit/enter menus 


Figure 4-5 Statistic program selections for SNA protocol. To access this menu from the screen shown in 
Figure 4-4, position the selection bar over STATISTICS and press few), 


(B) Menu Keys 


Several keys are used to interact with the Easy View menus. 


The most commonly used keys are displayed at the bottom of each menu screen along 
with brief descriptions of their functions. 


Moves the selection bar up one menu item on the screen. If the selection 
bar is on the top menu item and there are prior items out of view, the list 
scrolls down one item and the selection bar remains in position. 


Moves the selection bar down one menu item on the screen. If the 
selection bar is on the bottom menu item and there are additional items out 
of view, the list scrolls up one item and the selection bar remains in 


position. 
ca Returns to the previous, or “parent,” menu in the menu hierarchy. 
B} If the action associated with the menu item under the selection bar is go to 


a menu, you may use the §) key to move down one menu in the menu 
hierarchy. Otherwise, the 6] key has no effect. 


Accesses help information available about a selected menu item. The help 
file presents additional information about the selected menu item. 


[reruna] Executes the action associated with the menu item under the selection bar: 
move to another menu, load and run a program, or view a text file. The 


SEP ’95 4-7 


INTERVIEW 8000 Series Basic Operation: 951—B0424—01 


feu) key can be used instead of the G) key to move to another menu. fer is 
the only means available to run a program or view a text file. 


As you move through the menu hierarchy, Easy View records the selections 
you make. Use the [o“«| key to move immediately to the top of the root 
menu and clear your selections from memory. The system now acts as if it 
is entering each menu for the first time. 


ez vu If enabled, toggles between Easy View and Program mode. 


There are additional keys that operate on Easy View menus which are not displayed 
on the menu screens: 


Use this key to highlight the first menu item on the screen. If there are 
additional entries on a preceding page of the menu and you press again, 
the cursor is positioned over the first entry on the previous page. 


Use this key to highlight the last menu item on the screen. If the menu has 
more than eight items and you press [fc) again, the cursor is positioned 
over the last entry on the next page of the menu. 


4.4 Using Easy View 


The first time you enter a menu, the initial eight menu items are displayed on the screen. A 
reverse —video selection bar is positioned over the top item. Use the cursor keys to move 
the selection bar over a menu item and press f=» to perform the action associated with that 
entry. | 


When you select a menu item, one of three actions occurs: another menu is displayed, a 
program is loaded and run, or a text file is presented for viewing on the screen. 


(A) Moving through the Menus 


As you move through the menu hierarchy, Easy View records all the selection paths 
you make from its menus. When you return to each menu, its previous state is 
restored. This feature allows you to retrace any selection path up (or down) the 
menus by repeatedly pressing (or @)). 


Press few] to clear the record of menu selections and return to the Easy View Main 
menu. The system now acts as if it is entering each menu for the first time. 


(B) Running Programs 


Once you have made a program selection on an Easy View menu, press f*} to load, 
compile, and run the program. 
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By default, the message shown in Figure 4-6 is displayed when you select a menu item 
whose action is to run a program. If you do not want to have this warning message 
presented for the rest of your working session (i.e., until the INTERVIEW is turned 
off), disable it by pressing (0). Then decide whether to run the program or return to 
the menu without running it. 


NOTE: To disable the warning message completely, go to the 
Program—mode Easy View Setup screen. See Section 19. 


| Menu of SNA Statistic Programs 3 


Loading this program will overwrite the triggers, 
spreadsheet and parameters now in memory. Proceed? 


Press: to load the program 
to return to the menu 
to disable this warning 


Analyze Multidrop SNA Line with Type 2 Controllers | 


Ty move selection bar RETURN select menu entry 
i= move to prev menu ? = Help HOME move to top menu 
j= move to next menu EZ VU exit/’enter menus 


Figure 4-6 A warning message is presented before running a program. This program was run by selecting 
Troubleshoot Host=DTE from the menu shown in Figure 4-5 and pressing few). 


If you decide to proceed, press [Y]. The screen shown in Figure 4-7 appears. There is 
a brief pause at this screen while the program is loaded. Some of the line setup 
parameters for Easy View programs can be changed on-line before the program is 
actually run. You can elect to modify these parameters by pressing [=") from this 
screen. See Section 4.4(C). For now, we will leave the parameters intact, so do not 
press (=). 


The INTERVIEW attempts to compile and run the program. If an error occurs at 
any step in this process, an error message is displayed and you are automatically 
returned to the menu screen from which the selection was made. (You are not 
automatically taken to the spreadsheet screen if a compilation error occurs—as you 
are when you run a program from Program mode.) 
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This program will use self-contained line parameters. 


PRESS THE EDIT KEY NOW TO VIEW OR CHANGE THE PARAMETERS. 


Press the PROGRAM key to abort running this program. 
Abort will occur after program loading is completed. 


Figure 4-7 Decide whether you want to view and/or change program line parameters. 


If you exit the program by pressing free) (and the Easy View pa screen described 
in Section 19 shows Keep Easy View Menu Information in Memory: YES), you are 


automatically returned to the menu screen from which the program was launched. 


Figure 4-8 shows the first Run—mode display for an SNA statistic program that was 
selected and run from Easy View. (The program was selected in Figure 4-5). 
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Figure 4-8 Run—mode display of controller and LU activity on an SNA multidrop line. 
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(C) Changing Line Parameters 


Some of the line setup parameters can be changed on-line before the program is 
actually run. These parameters include Data source, Disk, Disk Block No., File, Clock, 
Speed, and NRZI. (To change other setup parameters, see Section 4.5(A).) 


The default parameters associated with an Easy View program (and included in the 
same linkable—program or source file) are its self—contained line parameters. If 
changes are made to any of the parameters, the edited set is referenced as Easy View 
line parameters. 


The first time you elect to run a program in any INTERVIEW session, the program is 
set to use the self—contained parameters. Refer again to Figure 4-7. If you want the 
program to run with these parameters, do nothing. Once the program loads, it will 
compile and run. If you want to view the settings or make changes, press [=«) before 
the program is finished loading. The self-contained parameter settings are 
displayed. 


Self—contained line parameters for Easy View programs typically, although not 
always, have the following default settings: 


_ for monitor and emulate DTE programs 


» for emulate DCE programs 


© Speed: 9600 


ate 


Bsoexpuiaey 
@ Use NRZI for SDLC: NO: 


To edit self—contained parameters for a program, press again. The defaults 
(highlighted) and alternate selections for each parameter appear on the screen. See 
Figure 4-9. 


NOTE: Only those parameters which are applicable to a given 
program are available for editing. For example, NRZI can be 
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This program is set for MONITOR operation. 


It will use these Easy View_line parameters: 
Data source: Line DAT {gee 
mes, «FDI FD2 


Internal Split 
(for computations oanly) 


Use NRZI for SDLC: Yes fe 
Press the EDIT key to view self-contained parameters. 


Press the RETURN key to run the program 


or the PROGRAM key to abort the program. 


Figure 4-9 To modify selected line parameters for a program, choose from available selections displayed on the 
screen. 


Use the 6] and & keys to change the selection for a field. The selection is 
highlighted in reverse—video. Use the (J and [t) keys to move between parameter 
fields. Press [=] to toggle between the Easy View line parameters and the 
self—contained line parameters. 


Once you have made your changes, press to run the program with the new 
Easy View line parameters. The Easy View parameters are now the “default” line 
parameters for subsequent programs you run during the remainder of the current 
session (or until you change the parameters again). 


Assume, for example, that you changed the Speed from 9600 to 5600. The next 
time you select a program to run, it will be set to use 5600 as the line speed. See 
Figure 4-10. 


NOTE: If the Easy View parameters are set to use disk as the data 
source and you subsequently select an emulation program to run, the 
Easy View parameters are automatically updated so that the data 
source is changed back to line. 


The most recent set of Easy View parameters are retained in memory for the rest 
of the working session. They are restored to the screen any time you access the 
Easy View parameter screen. 


If you want to make permanent changes to the setup of a program, see Section 
4.5(B). 
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This program will use Easy View line parameters: 
Data source = LINE 
Clock = EXTERNAL 
Speed = 5600 (for computations only) 
Use NRZI for SDLC = NO 


PRESS THE EDIT KEY NOW TO VIEW OR CHANGE THE PARAMETERS. 


Press the PROGRAM key to abort running this program. 
Abort will occur after program loading is completed. 


Figure 4-10 The program ready to run is set to use Easy View line parameters. The Speed has been changed 
from 9600 to 5600. 


(D) Viewing Text Files 


When you press (?} (the () or {#"]—[) keys) for help or select a menu item whose 
designated action is to present a text file for viewing (TUTORIAL or How To ...), Easy 
View attempts to load the proper file into memory. 


If the file is not found, an error message is displayed. Press any key to return to the 
menu screen. If the file is located, it is presented for viewing. Help, Tutorial, and 
How To files are all presented in the same format. 


1. Format. The format of the screen used to present text is shown in Figure 4-11. 
The top twenty screen lines form a scrolling window. The value at the right end of 
the bottom line is the percentage of the text file preceding the last character on the 
screen. An indication of the current location in the file appears at the left end of 
this line: (top), (more), or (end). 
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WProgram Item Names: Troubleshoot 
i Troubleshoot 


Program File Names: SNAstaC 
| SNAstal 


HWAssociated File: SNAstaUsr.s 
| tech_stats.o 


iDescription: 


INTERVIEW 8000 Series Basic Operation: 951—B0424—01 


Host =DCE 
Host=DTE 


- linkable program 
—- linkable program 


—- source file 
—- linkable object 


IThis application provides several screens which assist in 


lidentifying problems on Multidro 
controllers are used. A dynamic 
activity for up to four active c 


iC top) Press ? for i 


ep SNA lines where Type 2 
graphical presentation of all 
ontrollers is also provided. 


nstructions SHA | 


Figure 4-11 Information on SNA statistic program selected in Figure 4-5. To access this information, press 
while the selection bar is positioned over Troubleshoot Host=DTE. 


2. Keys. Instructions for scrolling through information files are displayed when (7) is 
pressed. These are shown in Figure 4-12. 


Keys Available Wh 


PREV PAGE 
NEXT PAGE 
HOME 

CTRL=AOME 


MARK 

ROLL BACK 

ROLL FWD 
CTRL-PRINT 
SPACE or RETURN 
EZ. Vu 


Press anu ke 


ile Viewing Text 


Scroll up 2@ lines 
Scroll down 2U lines 
Move to beginning 
Move to end 


Mark words in text 
Display prev marked text 
Display next marked text 
Print all of the text 
Return to menus 

Exit from menu system 


to continue 


Figure 4-12 Keys available while viewing text files. 
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4 Easy View 


NOTE: If you want to print the contents of a text file, we suggest that 
you Set the Lines Per Page field on the Printer Setup menu to 062. (See 
Section 16.) Each page of the printed output will contain a header and 
three of the INTERVIEW’’s text pages. 


3. Operation. When you first enter a text viewing screen, the initial twenty lines of 
the file are presented. Refer again to Figure 4-11. Use the keys described above 
to scroll through the file. If Easy View menu information is being kept in 
memory and you subsequently leave Easy View (via the key), the system 
records which portion of the file was being displayed at the time of exit. When 
you reenter Easy View, you are automatically returned to the same position in 
the text viewing screen as when you exited. Use this feature and the key to 
flip between Program—mode screens and help information about the screens. 


4. Marking. You may also “mark” all occurrences of a text string within any text file. 
The INTERVIEW searches for all words in which the specified string occurs and 
highlights, or marks, them in reverse video. The search is conducted throughout 
the entire text regardless of the cursor’s current location within the file. 


For an example of marking, let’s view the SNA tutorial. If you ran the Troubleshoot 
Host=DTE program, press to abort the program. Now press & to return to 
the Menu of SNA Program Types, Tutorial(s) & How To’s. Move the selection 
bar over the TUTORIAL menu entry and press fe»). The screen shown in 

Figure 4-13 should be displayed. 


INTERVIEW SYSTEMS NETWORK ARCHITECTURE (SNA) TUTORIAL 


|| INTRODUCTION 


The SYSTEMS NETWORK ARCHITECTURE (SNA), as it is defined and 
implemented by IBM, provides the ability to connect many 
different types of devices and programs into a complex network 
that allows all of these different devices and programs to 
communicate and interact. 


This architecture defines the division of all of the network 
ifunctions into clearly defined layers. These layers provide 
Imany of the same functions as the Open Systems Interconnect 
HCOSI) seven-layered architecture defined by the International 
WStandards Organization (ISO) but the layers are not identical 
Hand may not be inter-operable unless some form of gateway is 
Hprovided. 


rn 
Pe 


Figure 4-13 First screen in the SNA tutorial. 
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Now press (uj. A pop—up window, illustrated in Figure 4-14, appears over the 
text. 


INTERVIEW SYSTEMS NETWORK ARCHITECTURE CSNAd TUTORIAL 
INTRODUCTION 


Enter word or phrase to mark: 


Use <—, =—™, CLEAR, RUBOUT, and DELETE CHAR to edit. 
Press RETURN to mark text or BRK to cancel. 


A3Zho4 O¢oe4 


Standards Organization (ISO) but the layers are not identical 
land may not be inter-operable unless some form of gateway is 
J}provided. 


(top) Press ° for instructions aA | 


Figure 4-14 Press («™| to enter a search string for highlighting. 


Type in the text string you want marked. The field is 56 characters long, 
including embedded spaces. (Multiple consecutive spaces are interpreted as a 
single space.) If you enter the string as lowercase characters, all words containing 
the string are marked regardless of case. If the search string contains any 
uppercase characters, only exact matches are highlighted. 


Suppose you want to locate information about Physical Units (PUs) without 
scrolling through the entire SNA tutorial. Simply type the string “pu” and press 
fev). The screen containing the first occurrence of the marked text is 
automatically presented. See Figure 4-15. Marking is always expanded, if 
necessary, to highlight whole words (although blank spaces within a string are not 
highlighted). If no instance of the string is found, a message to that effect is 
displayed. 


Look at the highlighted box at the very bottom of the screen. The prompt 
“MARKED +” tells you that more occurrences of marked text follow. The arrow 
direction—+, t+, or t +—indicates the direction of additional marked text. Press 
(fro) tO move to the next screen containing the marked string. Use to locate 
the previous screen with the highlighted text. 


When you reach the last screen with an instance of the string, the directional 
arrow for marked text is t and pressing (se) causes an alarm to sound. 
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INTRODUCTION (cont) 


The specific network address includes information required to 
Hestablish the path required to pass information to and from 
logical functions (NAUs) operating in some PHYSICAL UNIT (gga 
HNODE . 


All of the information related to the network address must be 

Himncluded in the System Generation (SYSGEN) and becomes part of 
tthe SYSTEM SERVICE CONTROL POINT (SSCP) that controls all of thel 
qresources within the network. Network Addressable Units include:]| 


| USERS 

| oo PERSONS 

—- APPLICATION PROGRAMS 
—- PHYSICAL UNITS Sake 
—- LOGICAL UNITS (LUs 

~ SYSTEM SERVICE. CONTROL POINTS £SSCFs? 


ee % ry cy c 4. + MM oT * 5% ei 
PERU Geos ' i capac a tee KE kg J Peo & F Lalo  £ lb is bo] + IR KK shel = Cd ol 


Figure 4-15 All words that contain the specified string—pu—are marked in 
reverse video. Press |Pao} and [Bic] to view additional screens with marked text. 


Similarly, when the cursor is at the first screen containing the string, the 
directional arrow for marked text is + and pressing (8%) causes an alarm to 
sound. 


To “unmark” the text file, press «| again. Clear the text—entry line by pressing 
(cess). Press fev] to execute. All highlighting is removed from the text. 


4.5 Additional Easy View Functions 


There are additional capabilities related to Easy View which are not essential to its basic 
operation. 


(A) Changing Other Program Setup Parameters 


The on-line editing feature allows you to modify selected line setup parameters. In 
some cases, you may want to change other default Setup menus for a selected 
program. These changes to the configuration of setup menus are made in Program 
mode. 


1. Select the program from an Easy View menu and press fj to load the program. 
Or, use (c™]—{~»] to load and run the source version of the program—see Section 
4.5(C). 


2. Once the initial Run—mode screen is displayed, press [ros] and then to enter 


Program mode. 
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3. Enter the appropriate setup screens and make any necessary changes. 


4. Press (»). The program will run using the new setup criteria. Since Easy View 
always reloads and runs the hard—disk version of a program, do not reenter Easy 
View to run the program or these changes will be overwritten by the default 
parameters stored with the original program. 


(B) Saving New Setup Parameters 


All AR—supplied application programs that you can load and run from Easy View are 
stored on the hard disk as linkable—program (LPGM) files. If you anticipate 
frequent use of a program with changes to the Setup menus, you may replace the 
original LPGM file with your newly configured version using the same pathname. 
Then, you can select and run the new version from Easy View. See Section 15 for 
information on the File Maintenance Save command and linkable—program files. 


1. Select the program from an Easy View menu and press [e™)—f»). The full 
pathname of the program’s LPGM file is displayed toward the bottom of the 
screen. This is the pathname you must use for your modified version. 


2. Press few) to load the program. 


3. Once the initial Run—mode screen is displayed, press and then to enter 
Program mode. 


4. Enter the appropriate setup screens and make any necessary changes. 


5. Press from], then the FMAINT softkey to access the INTERVIEW’s File 
Maintenance screen. When the program was loaded from Easy View, the File 
Maintenance screen was updated as though the program had been loaded from 
that screen. The current directory should be the one containing the program’s 
file, and the program’s filename should be the default entry in the Name field for 
most commands. 


6. Select SAVE as the command. Confirm the entries in the fields on the screen. 


need to modify the filename, remember that filenames are case —sensitive.) 


NOTE: You may also create multiple versions of a program to 
appear as separate entries in the same Easy View menu. See 
Section 20. 
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(C) Additional Menu Keys 


There are two more key combinations that operate on Easy View menus: 


—fe] Displays the full pathname of the file associated with the selected menu 
entry. | 


—{] Active when the selection bar is positioned over a menu item whose 
designated action is to load and run a program. Press (&)—(»] to load and 
run the source version (.s extension) of the program—when it has been 
provided—instead of the linkable — program version. In Program mode, the 
spreadsheet program is available for viewing and modification. 


Installing Easy View Updates 


Easy View updates are not contained on the system or user disk of new system software. 
For information on when Easy View updates accompany your purchase of the latest system 
software, contact Customer Service. 


The Easy View menus and programs are contained on several floppy diskettes. Follow 
these steps to install Easy View updates to the hard disk: 


Caution: The following installation procedure will cause the existing Easy 
View menu structure and any existing program files with names that match 
new programs to be overwritten. This means that any changes to Easy View 
that you have previously made via the Easy View Maintenance installation 
procedure will be lost. 


1. Insert a diskette in Floppy Drive 1, the left-hand drive. (It does not matter in which 
order you duplicate the disks.) 


2. Ifyou are currently in the Easy View menus, press to exit. Once in Program 
mode, if any screen other than the Program Menu appears, press fro. From the 
main Program Menu, press UTIL, D/MAINT to access the Disk Maintenance screen. 


4. Press [x], then GOAHEAD to begin duplication of the first diskette. When the 
duplication is completed, the prompt “/nsert Next Disk —— Depress F1 Key To 
Continue” will appear on the status line toward the top of the screen. 


2: 


6. 


Remove the floppy disk from the drive and insert the next disk. Press GOAHEAD again. 
Repeat this process until all of the Easy View diskettes have been duplicated to the 
hard disk. 


To see the new Easy View menus, power the unit off and then back on, or press 
[cru] — (swrr] — RS55} to reset the INTERVIEW. 


If you want programs you had previously installed in the old Easy View menus to 


appear in the new Easy View menus, you must use the Easy View Maintenance 
program to reinstall them. See Section 20. 
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Line Setup 


| MODE: SelectMode: MONITOR EMDTE EMDCE BERTDTE BERTDCE AUTOMON DISABLE 
SOURCE: 
Rec: Rec: 
Disk: FLOPPY1 FLOPPY2 HRD OSK Disk: FLOPPY1 FLOPPY2 HRD DSK 
File: 
CODE: | Select Code Set: ASCII EBCDIC IPARS BAUDOT EBCD SELECTR XS.3 JIS7 JIS8 
BITS: | Select Number of Bits Per Character: 8 BITS 7BITS 6BITS 5BITS 
Select Parity: EVEN ODD SPACE MARK NONE 
FORMAT: | Select Format: 
| ASYNC _ ISOC 
Select HS Frame Mode: NO | 
Display Abort Symbols ON OFF || Select Number Of Stop Bits: 
Xmit Idle Character: ve | 1 2 a 
Enter Sync Chara Saag! 6.3, | High Speed Frame Mode: | Select Receive Block Check 
NO YES OFF ON 
Enter Sync Character. YY 
Select Outsync Condition: OFF 
| |] Enter Outsync Character: 
ree anes C1 Crees leas ee Enter HEC CRC-8 Coset Character (Cell Header Remainder): °5_ 

Display Idle Characters? OFF ON Is Payload Scrambled? NO YES 

Tum On Autosync? OFF ON Select PLCP Framing (YES) or HEC Framing (NO): NO YES! 

Xmit idle Character: Fr 

(emulate mode only) Enter Number Of HEC Errors To Produce Outsync: 7 

Select Receive Block Check OFF ON Enter Number Of Good HECs To Resync: 6 

CLOCK | 
‘ | Select Clock Source: 2 extR 1 Sync Char field is applicable in ATM (T1/E1) when 
SOURCE: " wes PLCP Framing: YES is selected. 
Enter Internal Speed: 9600 2 iota} pore option not displayed if ISON, T1, G.703, or DS—OA TIM 
Enter DTE Speed: 9600 
Enter DCE Speed: 9600 

BIT ORDER/ 
POLARITY: 
NRZI: | 


NAZI Selected? NAZI: NO YES 
MIL: NO YES | 


Figure 5-1 Line Setup menu. | 
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The Line Setup menu is the configuration menu for line parameters such as data format 
(synchronous or start—stop), code, clock, bit order, and bit polarity. The data may be received at a 
modular test interface, generated internally, or played back from disk. Figure 5-1 shows the fields 
and selections on this menu. 


The Line Setup menu is on the left half of the Line Setup screen. Press frosma, [Fi], [Ft] (Or (rrocman, [rerun 
fer) ) to access the first field on this screen. 


5.1 Mode 


The first field on the Line Setup menu is Mode. In this field you select the type of 
operation you intend to perform with the INTERVIEW. 


Available modes are Automonitor, Monitor, Emulate DTE, Emulate DCE, BERT DTE 
BERT DCE, and Disable. The Disable selection is only applicable when an ATM 
Interface Module (AIM) is installed in an ATM unit. 


(A) ete 


| SifoMON (the default mode) if you are not certain of the line characteristics. 
When you u press {wx}, the unit will test samples of line data, autoconfi ue and begin to 
monitor. Once the unit is configured, change the mode to: Mont 2 

prevent the unit from autoconfiguring every time you go into Run mode. 


AUIOMON is selected as the mode, any installed ATM Interface 
Module will not pe recognized on the Setup Menu screen. 


To use Automonitor, you must also select Source: UNE. 


BNE. sx does not provide 
data samples for the unit to test. In this aa hea it cannot cr 


(B) Monitor 


Select Mode: mC if you intend simply to monitor data, and you wish to enter 
the configuration parameters yourself. The INTERVIEW is a passive monitor (that 
is, it does not regenerate signals). Once the unit’s DTE and DCE connectors are 
attached to the data line, the unit will not interfere with data transmissions when it is 
in Automonitor or Monitor mode. Select Mode: Te also when you want to 
play back data from a disk. 
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NOTE: Before data can be played back or the line monitored, all transmit 
actions must be cleared from the trigger menus, and all SEND actions and 
RECEIVE or RCV conditions must be deleted from the Protocol Spreadsheet. 
These conditions and actions are for emulate mode only. 


(C) Emulate DTE 


Make this selection for interactive testing of a modem or testing of a DTE across 
modems. Break the data line from the DTE and connect the modem to the TO DCE 
interface on the interface module at the rear of the INTERVIEW. 


Note on synchronous and BOP operation: The INTERVIEW can transmit 
using internal clock (SCTE) when it is emulating a DTE; but in order to 
display its own transmit data as well as receive data, it must be connected to a 
modem or other DCE device that is providing SCT and SCR clock. 


If you are emulating DTE and external clock i is s not available for synchronous 
or BOP operation, select Clock Source: ANAL = and patch SCTEto SCT. 


(D) Emulate ee 


we 9, x, *, 
SiadatetelstvtetsAutetotatvfetitetetatatattefol 


The | EMULATE DCE de is for direct, local testing of a DTE (such as a terminal, PAD, 
or front end). Break the data line from the modem and connect the DTE to the TO 
DTE connector on the interface module at the rear of the unit. 


(E) aid ae 


SEATOTE mode you will run the BERT test that is configured on the BERT Setup 
screen + (Section 11), using the TD lead to transmit and RD to receive and analyze. 


(F) BERT DCE 


setatatatatatetaatetate label 


In BeRTeCE —. mode you will run the BERT test that is configured on the BERT Setup 


screen (Section 11), using the RD lead to transmit and the TD lead to receive and analyze. 


NOTE: The BERT softkey and description text line on the Setup Menu will 
not appear unless one of the BERT modes on this screen is selected. 


If either BERTDTE or BERTDCE is selected, the AIM softkey and description 
text line on the Setup Menu will not appear. 


(G) Disable 


Use the DISABLE mode omly when testing Broadband ATM data exclusively; it “turns off” 
the WAN test processors and allocates that memory to the ATM functions and applications 
(see Figure 5-2). This mode also disables access to the Interface Control screen, BCC 
Control screen, and Front—end Buffer Setup screens: their softkeys and text lines on the 
Setup Menu disappear. Change the mode to return the standard Line Setup features. 
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Figure 5-2 Line Setup menu disabled. 


5.2 Source 


the source of the data to be monitored or tested. 


rmines 


This selection field dete 


lected, the 


is se 


“aah tebetatestatate® 
Selatan atte atat tata. 
ee ote 
re ee 
eateries 


tor mode when 


INTERVIEW will monitor data received at either of the line—interface connectors on the 


» 


interface module at the rear of the unit. 


tor or Automon! 


ni 


the default selection. In Mo 


1S 
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In Emulate DTE mode when 


lected, the INTERVIEW will transmit on pin 2 


Sieeeresentes: 
é: ones 


(TD) and expect to receive data on pin3 (RD). In Emulate DCE mode, the unit will 


transmit on pin 3 (RD) and monitor pin 2 (TD). 


recor 


of live data. Line data may be recorded 


directly to disk, recorded to RAM and then transferred to disk, or captured in the screen 
Record Setup menu on the Line Setup screen (see Section 7, Record Setup). Capture in 


buffer (RAM) and transferred to disk. To record to disk or RAM, use the fields of the 
the screen buffer (character RAM) is discussed in Section 26.9. 


Part of any disk may be set aside for the 


the Data 


* 


using 


For data to be available for playback, it must reside on a disk. Therefore, data stored in 


bit—image RAM or screen buffer RAM must be transferred to disk 


Transfer command. See Section 14.4(C). 
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the data—acquisition track to be played back for testing and display. Selecting © 


On the Line Setup menu, the Source: 
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& 
jung 
q © 
a 
Ss 
3 ap 
SE 
Rs) 
= od 
pares, 
Yo oO 
on ES 2) 
i 
A. 
Pe 
ae] 
f 
oD 
& 


allows data that has been recorded to a fi 


tracks) to be played back for test 


= 
© 
om 
13) 
YX 
Yo 
7] 
an | 
we OO 
= "o 
3 CS 
B | 
o § 
cS 
oo 


elds: Rec, Disk, and File. 


fi 


up three new 


es are 


d entri 


i 


Block 0 means 


field. Val 


the Rec 
will default to zero. 


in 


block number 1 


ing 


enter the start 
If you do not enter a value 


bf 


tote 
tae 
cs 
te 


‘ 
Natete ee 


st 
odes, 
Cn 


s 


: OF 


eee 

% 

tae 
oe 


ms 
5 


ther 


i 


0 to 9999999999 


that playback 


Fore 


sSofelotedetetatnt tate 
DAT 
Puts attatate 


the value 
f the data source, regardless of the actual 
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Il start from the be 
block number, just as any block number beyond the end of the data sample through 
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9999999999 will take you to the end of the data source. All other entries represent actual 


block numbers. 
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_ NOTE: It is not necessary to enter leading zeroes in this field. For example, 
you may enter 10 instead of 0000000010. 


Choose from |, (FLOPPY1), |: (FLOPPY2), and #8 (HRD DSK) in the Disk field 
when playing back data from either Data Acquisition Tracks or a file. 


fle. , you also need to identify the data file in the File field. 
Enter the full pathname of the file, up to 29 characters excluding the disk designation 
(which is read from the Disk field). An example of a filename entry for this field is 


/usr/Datal291. 


When you choose Source: |: 


NOTE: Data playback from a file is slower than from the data acquisition 
tracks. 


NOTE: Filenames in the INTERVIEW file system are case—sensitive. You 
must enter the name exactly as it appears in the directory listing. 


‘atgtatatetaretatatatataly 


When | BA. or FRE is the source selection, a record/playback field (on the top line in the 
status area) on Run—mode screens will indicate whether playback is in progress or has 
been suspended. If playback is ongoing, a “P” appears next to the block—number field. If 
you suspend playback by pressing or using a program action, “S” will be displayed. 
The record/playback field will be blank if a disk is not present in the selected drive or when 
the end of the data—acquisition tracks or file is reached. This field will also be blank if 
you enter a starting block number on the Line Setup menu that a) precedes the block 
number at which data actually begins, or b) exceeds the block number at which data 
actually ends. Change your entry to zero. 


NOTE: An “R” in the record/playback field indicates that line—data 
recording is in progress. See Section 7. 


5.3 Code 


Appendix D1 gives keyboard—translation tables for all the codes that are standard in the 
INTERVIEW. These tables indicate the hex byte that is transmitted (or searched for) and 
the actual character displayed in Run mode as a result of a given keystroke (unshifted, 
shifted, or control) made while the cursor is in a data—entry field. 


Note the difference between Run—mode display and Program—mode display of keyboard 
input. In Program mode, a particular keystroke ((«~) pressed in conjunction with (], for 
example) will always produce the same character (“~ ”) in a data—entry field. In Run 


5-6 SEP ’95 


5 Line Setu 


0.4 


9.9 


5.6 


SEP ’95 


mode, a particular code—translate chart will be consulted and the character (“~ ” in our 
example) may not belong to the code set and therefore may be missing on the chart. Such 
a character cannot be trapped, transmitted, or displayed in Run mode: it is 
“untranslatable” (see note, Appendix D1). 


Appendix D2 gives an input—to—display translation table for all of the standard codes. 
Next to each hexadecimal value (input) is the ASCII—keyboard character or control 
character (display) in each of the various codes. “Input” refers to bytes, both received and 
transmitted, in hexadecimal notation before they are converted to characters and 
displayed on the monitor. 


Bits 


Identify the number of information bits for the selected code in the Bits field. Do not 
include the parity bit. Options are 8, % , 6. 


, 8 ,and:s . 


By Gaee Se Ba 


Parity 


heal in the system being tested. The choices are 
= a. The parity bit is additional to the information 


oe 
os 


bits. 


A data character received with a parity error will appear on the display with a bar through it. 


ables 8— bit odd or 8—bit even parity is a functional choice for 
asc or Sec format. Eight bits plus mark or r space parity is not 
a avaid selection for any format. 


Format 
The Format selection field allows you to program the INTERVIEW correctly for the 


protocol to be monitored. The selection in the Format field determines many of the 
selection subfields that follow. 


(A) Sync Selections 


me. for Format results in the group of subfields shown in Figure 5-3. 
-. for Bisync format. 


INTERVIEW 8000 Series Basic Operation: 951—B0424—01 


Figure 5-3 There are eight subfields under Format: SYNC. 


Sync characters. Sync Char is a data—entry field that determines the 
synchronization pattern for synchronous data protocols. When the receivers are 
looking for synchronization, every occurrence of the sync pattern results in a 
(sync) symbol on the data display. Refer to Outsyne and Autosyne (subsections 3. 
and 5. below) for the conditions under which the receivers look for sync. 


The synchronization characters default to * % . Adjustments for your parity 
selection are automatic. For example, ¥ in odd—parity ASCII is *e but in 
even—parity ASCII the INTERVIEW converts + to%. For most cases, 
therefore, you will not have to make any entry in the Sync Char field. 


are exceptions in that the control character ¥ does not 


occur on their transiation tables. If ¥ is entered as a sync character for these two 
codes, it is treated like any other untranslatable character and converted to 
SPACE or NULL, inappropriate for syncing. 


3.3, : 


Figure 5-4 Different codes have different sync parameters. 


The correct synchronization patterns for the various standard codes in the 
INTERVIEW are listed in Table 5-1. Any other one— or two—character sequence 
may be entered, using alphanumeric keys, control characters, or hexadecimals. 
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& hasbeen 
selected or unless the entry has been made in hexadecimal. For hecadecinal 
entries no parity adjustment is made. You must adjust hexadecimal entries yourself 
to take parity into account. (Do not adjust parity for the default hexadecimal sync 
characters in IPARS or XS—3.) 


The character entered will be adjusted for parity unless Parity: | SON 


To enter a one—character synchronization pattern, position the cursor in the Syne 
Char field and depress (+=). This will clear the field. Enter the desired character. 


(a) SMDS Framing Mode. When HS Frame Mode: 88S is selected, the 
synchronization pattern is ‘r*4 


(b) ATM Framing Mode. The Sync Char field entry is not relevant in ATM 

Framing Mode unless PLCP Framing: |¥68. is also selected. In this case, the 
synchronization pattern is also *-*s as in SMDS Framing Mode; otherwise, 
the Sync Char field entry is not relevant in ATM Framing Mode (see 


subsection 2.(c), below). 


Table 5-1 
Synchronization Parameters for Standard Codes 


Code info Bits Parity SY1 SY2 
EBCDIC 8 None 3,3, 
ASCIl 7 Odd 446 
(Space 46) 
(Even or Mark %6%6) 
EBCD 6 Odd is 3p 
(Space po) 
(Even or Mark *o"b) 
XS-3 6 Odd 3,3, 
IPARS 6 None ee 
SELECTRIC 6 Odd -— 


2. HS Frame Mode. Some INTERVIEW 8000 Series units now support applications for 
monitoring and emulation on the SMDS SNI (Switched Multimegabit Data Service 
Subscriber Network Interface) and in ATM UNI aeyncronous Transfer Mode User 
Network Interface). To enter these modes, select either S¥@8 or lM inthe HS 
Frame Mode field; the field defaults to | No. . 


SMDS. No additional hardware is required to run applications for monitoring 
and emulation on the SMDS (SNI) at T1 and El data rates. AR Test Systems 
applications currently available for SMDS SNI include: 

SMDS SNI Trace and Statistics [OPT—951 —133—1] 

SMDS SNI Emulation with Trace and Statistics [OPT—951—197—1] 
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NOTE: AR Test Systems also has applications available for SMDS DXI 
while in BOP High Speed Frame Mode—see Subsection 10.4(A)2. These 
include: 


SMDS DXI Trace and Statistics [OPT—951—199—1] 
SMDS DXI Emulation with Trace and Statistics [OPT—-951—189—1] 


The SMDS SNI for T1 is defined in Bellcore document TR—TSV—000772 as a public 
service offering. The SNI is based on 53-byte cells and uses a PLCP (Physical Layer 
Convergence Protocol) to map cells onto the T1 framed data streams. Note that the 
SMDS specifications require that all octets are transmitted most significant bit first. 


To enter this mode, select HS Frame Mode: | $¥GS... In SMDS HS Frame Mode the 
Outsync, Char, #, Display Idle, Autosync, cad fats Bik Chk fields disappear (see 

Figure 5-5) as they are not applicable; however, enter sync pattern **4 in the Sync 
Char field. In this mode the system software passes groups of cells up to the 
application with each IL message buffer; this is a useful tool for the advanced 
C—programmer. At this time, application programs for SMDS are available; 
however, there is no direct system software support for SNI transmission. 


Figure 5-5 In SMDS High Speed Frame Mode, the Outsync, Char, #, Display Idle, Autosync, 
and Rev Blk Chk fields disappear; note sync character pattern is °F ‘a. 


ATM. No additional hardware is required to run applications for monitoring and 
emulation in ATM at T1 and El data rates. At present, there are five application 
programs for ATM for the INTERVIEW 8000 Series units: 


Trace and Statistics: Asynchronous Transfer Mode (T1/E1) [OPT—951 —232—1], 

Emulation with Trace and Statistics: Asynchronous Transfer Mode (T1/E1) 
[OPT—951—233—1], and 

Asynchronous Transfer Mode Cell Loss and Delay Test (T1/E1){OPT—951—237—-1] 

Emulation with Trace and Statistics: Asynchronous Transfer Mode DXI (T1/E1) 
[OPT—951—309—1] 

Trace and Statistics: Asynchronous Transfer Mode DXI (T1/E1) [OPT—951—310—1] 
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As Telenex is continually developing new products and programs, contact Customer 
Service for updated release information. 


Like SMDS SNI, ATM is based on 53—byte cells; an INTERVIEW 8800 TURBO 
unit verifies the cell headers and displays the cells’ payload in hexadecimal format. 


The unit handles either PLCP framing or standard ATM HEC framing. ATM for T1 


is defined in the ATM Forum DS1 ATM UNI (draft) Specification and the ITU 
(draft) documentation I.432 and G.804. 


To enter ATM Framing Mode, select HS Frame Mode: 4m... In this mode the 
Outsync, Char, #, Display Idle, Autosync, and Rev Bik Chk fields disappear as they are 
not relevant in ATM (see Figure 5-6). Five new fields appear: HEC CRC-8 Coset, 
Payload Scrambled, PLCP Framing, Outsync HECs, and Resync HECs. Note the sync 
character is not applicable if PLCP Framing: | 80 is selected, even though the 
field remains displayed; when selecting PLCP framing mode, enter sync pattern 


& 44, as in SMDS Frame Mode. 


Figure 5-6 In ATM High Speed Frame Mode, the Outsync, Char, #, Display idle, Autosync, and Rev Bik Chk fields are replaced 
by five new fields: HEC CRC—8 Coset, Payload Scrambied, PLCP Framing, Outsync HECs, and Resync HECs. 
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(a) HEC CRC—8 Coset. This field represents the HEC (Header Error Control) 
CRC-—8 Coset character. Enter any hexadecimal number in this field; *s is 
the recommended and the default entry. This entry is XORed (exclusive/or) 
with the cell header remainder, the value derived from a polynomial 
(X8 + X2 + X + 1) operation on the cell header, the first four characters of the 
cell. The result is the fifth cell character. 


(b) Payload Scrambled. Generally when monitoring T1 data, the Payload 
Scrambled field entry should be | 8@_, as the incoming data is usually in 
standard format. When monitoring E1 data, the recommended field entry 
would be ‘¥€§ , as the line data is generally scrambled; this selection enables 
descrambling of the data by the INTERVIEW 8000 Series unit. This 


descrambling will minimize the possibility of false cell synchronization. 
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The scramble/descramble operation occurs logically in a 43—bit shift register 
as each data bit is XORed as shown in Figure 5-7. Please note that the 
INTERVIEW 8000 Series units only descramble the data; you as the operator 
must know whether the data is scrambled and so requires this operation. 


aU 


/ 
/ = — incoming 
Data ee scrambled daia... 
descrambled in 
INTERVIEW... 


sync pattern *-‘4 with PLCP Framing. Note that the next two fields, Outsyne 
HECs and Resync HECs, disappear when PLCP framing is enabled as these two 
fields are applicable only in HEC framing mode. 


(d) Outsync HECs. In this field the user will enter the number of contiguous 
HEC errors which must occur in order to lose synchronization (to be out of 
sync). The Outsyne HECs field defaults to 7, but it will accept entries from 3 
through 16. This field is valid only in HEC framing mode and will disappear 


Neha itetet 


if PLCP Framing: ¥€8 is selected. 


(e) Resync HECs. When the unit is in Cell Delineation Loss, the Resynec HECs 
field allows the user to specify the number of contiguous good Header Error 
Control characters on which to resynchronize. This field defaults to 6, but 
acceptable entries include 2 through 16. This field is valid only in HEC 


Iatattetatetetetatete 


framing mode and will disappear if PLCP Framing: YES. is selected. 


ei elateaseateta ts 


Outsync. When the unit enters Run mode in synchronous format, the receivers 


to the original outsync, looking —for—sync condition as soon as a particular 
outsync pattern is encountered. Unless this pattern is encountered (or unless 


a 


Autosync: ON is selected), synchronization can occur only once during Run mode. 
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The default Outsyne sequence is one Z (pad) or hex‘r character. Any character 
may be entered in the Char field. The # field is a decimal field. It allows you to 
specify how many times the character must occur consecutively (from one to 255 
times) before outsync will take effect. In transparent text, there is a possibility 
that legitimate data ‘> will occur. Also, the block—check character may 
occasionally mimic the outsync character. Normally these problems are solved 
by turning outsync off (and autosync on) or by increasing the number of outsync 
characters to 2. 


Note these three fields will disappear when HS Frame Mode: | SMDS 
selected. 


eae 


Display idle. Display idle: /OF prevents display and buffer—storage of idle 
characters from the time the receivers go out of synchronization until they see 


the synchronization pattern again. If you select 8. , the idle characters will be 
displayed on the monitor and also saved in the data buffer. 


aelptetetetet ditdette 
2 tte setcratet 
84 is selecte 
are el * 


Autosync. When Autosync is | @8, the receivers will resynchronize every time they 
see the selected synchronization pattern, even if they are in sync already. When 
autosync is enabled, the logic constantly tests for the one— or two—character 
pattern on a bit—by—bit basis. When a match is found, it becomes the new 
reference point for character framing. 


This is a useful selection when data does not have a unique outsync character (as 
when a transmitter idles the sync character, for example). Autosync is also useful 
where one block of data follows another by less than a full character interval. 
Autosync will detect the synchronization pattern and adjust to it even though it is 
skewed in relation to the previous sync. 


As long as autosync is off, there is no danger of accidental syncing in the middle 
of a block of data, since receivers that are already in sync do not look for sync. 
While autosync is on, accidental syncing may happen when a sequence of bits in 
the data mimics the sync pattern. You may reduce the chance of random syncing 
in the middle of a block of data by always using a two—character synchronization 
pattern whenever autosync is turned on. 


In normal synchronous operation, outsync is on and autosync is off. Once the 
receivers go out of sync, the receiver logic tests for the one— or two—character 
sync pattern one bit at a time, just as when autosync is on. Enabling autosync 
means that the bit—by—bit search is conducted all the time, even when the 
receivers are cmses in sync. 
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‘sop formats. It allows you to specify what idle—line sondition will be applied 
< the INTERVIEW in Emulate modes. Alphanumeric, control, or hexadecimal 
caceeliaiaaily may be entered in this sie The default idle—line condition for 


: BOP selects bit—oriented protocols that use’ framing and zero—insertion. 


oe eee 


Examples a are 2X. 25, X.75, and SDLC. 


In BOP protocols, the synchronization flag pattern, conditions for outsync, and 
block—check calculation are always defined. Any fields on the Line Setup menu that 
pertain to synchronization and watson disappear when | 80P. is the Format 
selection. The subfields under Format: | 86® = are Display Abort, Xmit Idle Char, and High 
Speed Frame Mode. See Figure 5-8. 


Figure 5-8 Synchronization and frame—check parameters are automatic (and therefore not 
selectable) under Format: BOP. 


1. Display abort. The seven 1—bits in a row that signal an “Abort” to BOP receivers 
can occur during ‘e idle as well as in the middle of a frame. Since these idle 
aborts are not aborted frames but merely indicate missing zeroes in the ’c —idle 
bitstream, he may want to suppress the display of these “glitches” by selecting 
Display Abort: Gt . This is the default selection. Display Abort: GFF 
pertain to aborted Hanes which will be displayed in any case. 


2. Transmit idle character. This field is valid for both = syve.. 
See under = Sync, 
flag. Press =), F [rex], (7), 8, (not (rus}) to enter this idle aor agree e or'r idle is 
valid for BOP. 


3. High speed frame mode. Frame mode is a high-speed capture method in which 
the frame is the lowest entity. Received data is read directly into the IL buffers; 
this soe allows full data capture at high speeds. Choose High Speed Frame 
Mode: ¥&8 to operate in Frame mode, such as when running on the SMDS DXI 

Switched Multimegabit Data Service Data Exchange Interface). The default is 
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When you choose High Speed Frame Mode: (¥6s._, the additional fields for Display 
Mode: — SATA are not applicable; the Type, Enhance, and Suppress fields, 
hevétaire do not appear on the Display Setup screen when you choose to 


operate in Frame mode. 


In addition, various C events, variables, and routines associated with character 
capture and character display (e.g., rcvd_char—rd, rcv_buffer_full, td_modifier, 
rd_buffer_off, td_il_buffer, evar_rcv_char, fevar_abort, ctl_enhance_td) cannot be 
used while operating in Frame mode. Refer to the Volume 2 Index to locate 
specific information on these events, variables, and routines; a complete listing is 
found in Section 2.10. 


CAUTION: High-speed Frame mode operates at speeds above the AM 
band. RF cabling considerations must be taken when you operate in 
Frame mode. | 


(C) Start—Stop Format 


For start—stop data, choose Format: | 4 © . Then you may choose either 
1 or 2 Stop Bits, as shown in Figure 5-9. AsYNc. is athe’ correct Format selection for data 
that has start/stop—bit framing if both digital devices rely on internal clock. If clock 


is provided on the interface for one of the devices (isochronous operation), select 


Figure 5-9 Async receivers go out of sync when a selectable number of stop bits are received. 


5.7 Clock Source 


Clock Source and _— apply to data i in any format. Selections for Clock Source are 

vTER! , and | t.. The Clock Source field is not displayed if 
an ISDN, T1, G. 703, ¢ or  DS—0A TIM i is 5 installed, as these TIMs are designed to provide 
the appropriate clock signals when in use. 


Sateen 


If Format: AsyNe has been selected, the clock source must be internal (or internal -—split). 


Async means that there is no clock on the interface leads, and the INTERVIEW will not 
look for external clock nor recognize the clock signals if they are there. 
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Note on synchronous and BOP operation: The INTERVIEW can transmit 
using internal clock (SCTE) when it is emulating a DTE; but in order to 
display its own transmit data as well as receive data, it must be connected to a 
modem or other DCE device that is providing SCT and SCR clock. 


If you are emulating DTE and external clock 1 is not available for synchronous 
or BOP operation, select Clock Source: | 2 . and patch SCTE to SCT. 


e | allows you to monitor or emulate in asynchronous systems that have 
different baud rates for Receive Data and Transmit Data, and to emulate a modem on 
dual—speed, synchronous lines. When | INFERRAL SFE rotates into the selection field, speed 
settings for both DTE and DCE appear Below: it ‘See Figure 5-10. 


If you are ne or "emulating a tg ona paapRe i See nens line, the es 


RoR ES es Sete 
g 


Figure 5-10 Internal clock may be split into DTE and DCE speed settings. 


Bit—Order/Polarity 

Bit Order/Polarity: MAL. means that both the bit order and the bit polarity are 
“normal.” | REVER: - means that the bit order is reversed while the polarity is normal. 
Other selections are |: NOF and | 


Sra a tate eat a attee ete eaten alata tata’ 


Normal bit order means that when a character is encoded into binary for transmission (or 
decoded from binary for display), the first bit transmitted (or received) will correspond to 
the rightmost bit in the INTERVIEW’s hexadecimal value for that character and code. 
The code—conversion for every hexadecimal value is given in Appendix D2, 
Hex—to—Display Translation Tables. 


When reverse bit order is selected, the hexadecimal display for each byte does not change; 
but now the first bit to be transmitted and received will be the leftmost bit in the binary 
version of the hexadecimal. (Leftmost, that is, except for the parity bit. For obvious 
reasons, the parity bit is always the last bit transmitted.) Reverse bit order is appropriate 
for certain standard codes such as IPARS and EBCD (which then becomes REV EBCD). 
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Usually the rightmost bit for the hex bytes on a translation table is the least—significant 
bit, but not always: the right—hand bit is the most—significant bit in two older IBM code 
sets, EBCD and SELECTRIC. But whatever the code set, normal bit order establishes a 
correspondence between the rightmost bit on the hexadecimal table and the first bit 
transmitted or received. 


For normal bit polarity, the INTERVIEW’s RS—232/V.24 transmitters define logic 1 as 
more negative than —3 V and logic 0 as more direct than +3 V. When you invert the bit 
polarity by selecting Bit Order/Polarity: . NOBM-INVER? sca 


INERT Or REV-INVERT _, logic 1 becomes +3 
V and logic 0 switches to —3 V. Logical i inversion chai ges the voltages for bits in data 
characters (*e, the ASCII sync character, becomes — -—+—++-— instead of 
+++—+-—-—+) but the inversion does not affect voltages for start/stop—bit framing and 
mark idle. The start bit still signals the transition from negative to positive voltage. Stop 
bit and idle are still negative voltages, but now they are read as logic 0 instead of logic 1. 


Note that the display LEDs above the INTERVIEW monitor always shine red when the 
voltage level is +3 V or greater. This is true for data leads as well as control leads, 
regardless of the data logic (polarity). 


5.9 NRdl 


When NRZI: ¥68. is selected, INTERVIEW transmitters and receivers use the NonReturn 
to Zero (Inverted) mode of signal sense. In this mode, logic 0 is defined not as a 
plus—voltage threshold, but rather as any transition from plus to minus or from minus to 
plus. Logic 1 is defined as an absence of transition. 


NOTE: Since the hardware that accomplishes NRZI formatting is 
not on the playback path for disk data, NRZI: 68 must be selected 
when the original line data enters the FEB. The NRZ! selection will 
have no effect during playback, whether the data was recorded in 
character or bit—image format. 


5.10 MIL 


Ginchading idle). In MIL operation ered is no need to invert bit polarity. Note that MIL 
operation does not convert the voltage levels to MIL—188 specifications. 


5.11 Sample Line Setups 


Figure 5-11 shows typical Line Setup configurations for various protocols. 
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ASYNC 


NORMAL 


X.25 SNA 


ISDN SS#7 


Figure 5-11 Sample Line Setup configurations for the following protocols: X.25, SNA, ASYNC, BISYNC, 
ISDN, and SS#7. 
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Display Setup 


DISPLAY 
MODE: | Select Run Mode Display: 


NO DISP DATA PROG TR DSP WND USER PROTCOL STATS 


Enter User Trace Number (1-7): _ | 
| Type: TABULAR GRAPHIC sf 


Type: SINGLE DATA D+LEADS 


i* RTS/CTS? NO YES | 
CD? NO YES | 
| DTR/DSR? NO YES | 


Enter Trace Layer (1-7): _ 
Enter Test Name: 
Display States? NO YES 


Suppress Data: 
Enhance Data: 


* Control leads are TIM—dependent 


Figure 6-1 The Display Setup menu. 
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Press (»] to compile and execute a test program. The compilation phases are discussed in Section 
2.6. 


| 8 / is the Mode selected on the Line Setup menu, the compilation will be delayed until 
the unit t has configured its line setup parameters automatically. 


6.1 Auto Configure 


WIOMON. (the default mode) selected on the 
Line He menu, an Auto ps orogram | is Pissed in that displays the screen in 
Figure 6-2. A Status field appears at the bottom of the screen, identifying the stage in the 
auto—configure procedure. The first stage is a clock—sampling phase that is reflected in 
the Status field as Capturing Sample #1. Once clock source and clock speed have been 
determined, these parameters are posted to the screen (see Figure 6-2) and the autolearn 
process moves to its second phase, Capturing Sample #2. 


*K Auto Configure **« 


Code: i 8 Bits: 
Format: Qa Parity: 9 
Sync Chars: BCC: — 


Speed: 


Status: 


Figure 6-2 Clock and Speed are analyzed during the capture phase. 
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The unit remains in this stage from 1 to 6 seconds, depending on the data speed—one 
second for data captured at 19.2 Kbits per second or higher, a longer duration for captures 
at lower speeds. When the sample period ends, the sample is evaluated for its suitability as 
the basis for a new configuration. 


If the sample is adequate—if it contains a high enough number of “meaningful 
transitions” and meets other similar criteria—the unit enters its configuring phase and 
arrives quickly at an estimate of all the line setup parameters. 


The unit does not try to configure itself if the first sample does not meet the criteria for 
adequacy. Rather it returns to sampling data, this time Capturing Sample #3; and so on 
until a good data sample is found. 


NOTE: If an autoconfiguration is attempted on a line with no data or 
clock, the data—sampling will go on indefinitely. If the operator 
presses [rows and checks the Line Setup menu, the Clock Source field 
will be set at... INFERNAL = and the Speed at 168000 bits per second. 
This is the first (highest) internal clock speed that is tested. Without 
data, the software will have had no reason to reject this speed and try 
the next lower one. 


The initial data sample is very important. If at any time you wish to restart the autolearn 
process and try for a “better” initial data sample, press to terminate Automonitor 
and press [*] to begin again. 


Clock and Speed (see Figure 6-2) are analyzed during the capture phase. Other parameters 
are analyzed during the configuring or “learning” phase. When the unit has arrived at an 
estimate of all the parameters, the Status changes to Unit Configured. The complete set of 
parameters is displayed for one second (see Figure 6-3), and the selections on the Line 
Setup menu screen are updated. After one second, the unit shifts to Run mode, compiles 
the program that is entered on the setup screens (including the new Line Setup), the 
Trigger Menus, and the Protocol Spreadsheet, and begins monitoring with its new 
configuration. 


If the operator presses while the unit is in the learning phase, the Line Setup fields 
will be updated to include any parameters already registered on the Auto Configure 
screen. Pressing (™], however, will always initialize the autolearn process. 


NOTE: In order for the unit to configure itself successfully to 
monitor synchronous data, the sync characters should be preceded by 
two or more idle—time characters. 
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*K Auto Configure xk 


Code: 


Status: 


Figure 6-3 The entire set of parameters is displayed when autoconfiguration is completed. 


The INTERVIEW’s Automonitor mode has been designed to be (1) fast, and (2) 90% 
accurate. To satisfy the first criterion, the software acts on two assumptions: first, that the 
protocol is a fairly typical one; and also that the data sample is typical. (For example, an 
X.25 line without traffic cannot be distinguished from an SDLC line that also merely is 
idling 7E flags. In the absence of valid data, the Automonitor logic will not configure the 
unit.) Automonitor is designed as a tool for setting up a piece of test equipment properly, 
to be used with other tools. These tools include the Line Setup menu and the operator’s 
own knowledge and experience. 


6.2 Entering Run Mode 


Figure 6-4 shows the screen of the INTERVIEW after Run mode has been entered. In 
any display mode, the data screen has three basic divisions. 


The top two lines of the screen are status lines that provide setup information including 
test mode (monitor, emulate, or BERT), data source (line or disk), disk drive (hard, 
floppy 1, floppy 2—when source is disk), block number (for data recording or playback), 
record/playback status (“R”ecording line data, “P” laying back disk data, or “S”uspended 
record/playback), date and time, code, number of data bits, parity, synchronization format 
(synchronous, BOP, or async/isoc), and sync pattern if the format is synchronous. (The 
second line of the status area is also the prompt line.) 


The bottom three lines of the screen are given to softkey prompts and a group of softkey 
functions that control the actual mode of display as long as the unit is in real—time or 
frozen Run mode. The remaining sixteen lines display test data or user—generated 
messages in a mode selected by the user. 
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Display Area 


a i 


NO DISP 


Softkey Labels STATS 


Figure 6-4 The three divisions of the data screen. 


During programming, the user selects the display mode on the Display Setup menu 
(Figure 6-1), the top right sector of the Line Setup screen. In Run mode, the softkeys will 
change the display selection. Selectable display modes include character data, character 
data plus control—lead timing, protocol trace, program trace of state—to—state movement 
and of user—entered messages called “traces,” and statistical tabulation or graphic display 
of counters and timers. 


All data and statistics displays are available at all times during Run mode. Other special 
displays, Program Trace for example, are conditionally present. Figure 6-5 shows the two 
consecutive racks of softkeys that make the various data displays accessible to the user. To 
return to the first softkey rack, press for. 


NOTE: An additional softkey, QUAD, is available for use with dual—port 
TIMs in the [Fs] position using the #pragma quad_display directive in a 
spreadsheet program. This simultaneously displays TD and RD for both 
ports. For information on correct use of this directive, see Section 60. 


Figure 6-5 Two banks of softkeys give access to data display modes during a run. 
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There is also a Display Mode selection called : _.. This suppresses the writing of 
data to the screen (though not to the screen buffer). See Section 6.11 for an explanation 
of this display mode. 


The final Display Mode selection on the Display setup menu will be the first display mode 
presented to the screen in Run mode. All other available display modes can then be 
accessed in real time via Run—mode softkey. 


Certain Display Setup menu selections cannot be changed in real time via softkey. Under 
Display Mode: == BAIA, regardless of the Type field selection, the Suppress and 


se 


Enhance entries 1 remain in effect prtad Ran mode aie! when iam in Frame mode, 


bi 


subfield Display States. You aay not cnage your ia for pre field during Run mode. 


Selecting Character—Data Display 


Character data may be displayed in single or dual lines, with or without control—lead 
transitions. All four combinations of data leads and control leads are selectable on the 
lower rack of softkeys in Run mode. See Figure 6-5. 


The Type of data display is also a selection field on the Display Setup menu. See 

Figure 6-6. The DATA softkey (Figure 6-5, top) enables the last Type option selected, even if 
that selection was dormant—not visible—on the Display Setup menu when the user 
pressed (»*]. Other Type options can be accessed from the secondary rack of softkeys 
(Figure 6-5). 


Fields on the Display Setup menu also accommodate lists of characters to be suppressed 
or enhanced. 


Figure 6-6 Type is a subfield under Display Mode: DATA. 


NOTE: The Type, Suppress, and Enhance fields do not apply when you 
have chosen High Speed Frame Mode: YES on the Line Setup portion 
of the screen. Therefore, these fields will not be written to the 
Display Setup screen when operating in Frame mode. 
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(A) Single/Dual 


In single—line display (Figure 6-7), DCE (RD) data and DTE (TD) data are 
displayed alternately on the same line. They are easily distinguishable because DCE 
data is always underlined. Single—line is the display mode that is most economical of 
screen—buffer space. 


Figure 6-7 Single—line display. 


In dual—line display (Figure 6-8), DTE (TD) data begins on the first data line. DCE 
(RD) data (always underlined) is shown on alternating lines beginning with the 
second data line. When one of the data leads is idle, time correlation with the other 
lead is maintained by this time—fill symbol: +2. See Figure 6-8. 


Priel Ce 


Figure 6-8 Dual—line display. 


Select | |. whenever the communications are full duplex. Single—line display 
is not appropriate when data is flowing in both directions simultaneously. The 

single —line display will preserve timing relationships to within one character time, 
with the result that the data will be less easy to read. See Figure 6-9, where an RD 
(underlined) message is interrupted by alternating TD characters. 
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In both single and dual display, fresh data is written to the screen beginning at the top 
left and moving to the right before retracing horizontally, and down to the bottom of 
the screen before retracing vertically. At a given moment during real—time display, 
there are always two blank lines on the screen. These two lines move just ahead of 
the freshest data and continuously overwrite the oldest data. 


Figure 6-9 Avoid single—line display for full duplex data. 


Data Plus Leads 


By pushing the softkey labeled SINGL+L or DUAL+L (Figure 6-5), the user can monitor 
not only two data leads, but also a timing pattern for up to five control leads. A 
display of single—line data plus all five leads is illustrated in Figure 6-10. The two 
states of the timing pattern can be defined in visual terms as low/high, in “handshake” 
terms as off/on, and in electrical terms as minus/plus voltage. 


Figure 6-10 Control—lead transitions are displayable. 


Control leads are selected for display on the Display Setup menu. EIA leads 
available for screen monitoring are RTS—CTS (selectable as a pair), DTIR-—DSR 
(also selectable only as a pair), and CD (carrier detect). See Figure 6-11 for the 


Pecittel 


selection subfields under Type: = me. 


If control leads are not set to be buffered on the Front—End Buffer Setup screen, 
control—lead status will not be available for data— plus—leads display and triggering. 
See Section 9.1(B) on buffering control leads. 
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Figure 6-11 Five control leads are selectable under 7ype: DATA+LEADS. 


A full set of leads is written to the bottom of the sixteen—line display area only if it 
fits completely. A full set is one or two lines of TD/RD data (with RD underlined) 
and a state—and—timing line for each of the control leads specified previously on the 
Display Setup menu. Ifa set is six lines and only four display lines remain on the 
screen, the entire set is displayed at the top of the next screen. 


If the set is comprised of six lines (one data line and one line each for five control 
leads), two full sets of lines will be written to each successive screen. If a full set 
equals three lines, five sets will be written per screen. 


The purpose of the data—plus—leads display is to show the sequence of events. Two 
data bytes (or a data byte and a control—lead transition) are never displayed in the 
same vertical column. Otherwise, the order of their occurrence would be lost to the 
display. Even if the events were detected a millisecond or a microsecond apart, they 
are displayed in sequence. 


Turn Display Idle: ON. if you wish to preserve a visual record of time intervals between 
lead transitions. 


Precise timing intervals, to a resolution of ten microseconds, between lead and data 
and between two leads can be attained both for live and recorded data with a simple 
trigger program that uses timers or via cursor timing on the data—plus—leads display. 
See Section 6.4(E). Timer increments are discussed in Section 9, FEB Setup; and 
Section 21, Tabular Statistics. 


(C) Suppress 


A data-entry field labeled Suppress appears on the Display Setup menu along with 
Display Mode: .. For single— or dual—line display mode, you may 
choose up to eight characters to be suppressed from the screen display. The 
suppressed characters will not appear on the screen or be available in the character 
buffer for playback. They will, however, be considered by the triggers, included in 
counting and timing where applicable, and recorded if bit image data is being 
recorded. 
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The characters to be suppressed are entered directly from the keyboard and may 
include: 


@ Upper— and lower—case alpha characters and numerals; 
@ Control characters; 

@ Hexadecimal entries; 

e@ Flag bytes (BOP format only); 


@ One bit mask; 


@ All characters not equal to a given character or bit mask. 


Be | then eight 


Figure 6-12 FF idle can be suppressed as a character, a hexadecimal, or a bit mask. 


Figure 6-12 shows three different ways to suppress idle ‘- on the data display. The 
idle character may be entered as an ASCII character, a hexadecimal, or a bit mask. 
Use (=) to turn on the hexadecimal function for all hex entries. Press (4) to bring up 
a String of X’s that you may overwrite with ones or zeroes. 


Figure 6-13 shows the Suppress field when ‘e flags are suppressed. Note that the 
key must be used for this entry. If literal ’« is entered with hex turned on, the logic 
will not read this as a flag, but instead as data (zero—stuffed) ’e. 


You can use the (8) key—function in the Suppress field to display only a specific 
character (or set of characters represented by a bit mask). Press (84) followed by one 
ASCII character, hex character, or bit mask. The suppressed character will appear in 
the Suppress list with a horizontal bar through it to indicate “not equal.” 
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Figure 6-13 The flag key must be used to suppress 7E flags. 


Figure 6-14 gives two examples of the Suppress Not Equal (“display only”) function. 
The top entry is used to display only the X—OFF (DC3) character. The Not Equal 
Bit Mask on the bottom will display four possible bytes only: ‘1 or “4: (DC1 in ASCII 
code) and *s or *s (DC3). 


| | =oc3 
NOT | 


NoT | 
EQUAL | 


Figure 6-14 Display only X—OFF (top); display only X-ON/X— OFF (bottom). 


When two or more Not Equal entries are combined in the Suppress field, only the 
listed not— equal characters are displayed. Refer to Section 25.3(I). 


NOTE: The sea field does not apply when you have choose High 
Speed Frame Mode: 8 on the Line Setup portion of the screen. 
Therefore, this field will not be written to the Display Setup screen 
when operating in Frame mode. 


(D) Enhance 


A data-entry field labeled Enhance appears on the Display Setup menu when the 
Display Mode is © .. The enhancement that results on the data display is 
blinking reverse video, dark lettering inside a light rectangle. Up to eight characters 
may be enhanced, including ASCII— keyboard characters, control characters, 
hexadecimals, and one bit mask. 
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Figure 6-15 shows a bit mask that enhances control characters in EBCDIC code. 
(Control characters are the only EBCDIC characters with zero—zero as the two 
high—order bits.) Beneath the bit mask is a data sample in which screen—formatting 
orders (always control characters) within the 3270—data stream have been enhanced. 


Figure 6-15 This bit mask enhances EBCDIC control characters only. 


NOTE: The Enhance field does not apply when you have choose High 
Speed Frame Mode: | ¥€8 on the Line Setup portion of the screen. 
Therefore, this field will not be written to the Display Setup screen 


when operating in Frame mode. 


Special Features of Data Display 


When character data is displayed on the INTERVIEW monitor, the bit stream is first 
divided into bytes according to the format (synchronous, bit—oriented, or start—stop) that 
the operator has selected on the Line Setup menu. Then the bytes are converted to 
displayable characters according to the code selected on the same setup menu. See 
Appendix D2 for the various byte—to—character translations. When a byte does not occur 
on the particular code—translation table and therefore cannot be decoded as a character, 
it is presented to the screen as a hexadecimal. All bytes are displayable, in hexadecimal at 
least. 


In synchronous formats, display is suppressed automatically before synchronization and 
after outsync. Idle is usually suppressed, as a result of the receivers going out of sync; but 
idle display can be enabled on the Line Setup menu. In BOP (bit—oriented) formats, 
mark idle is suppressed automatically and cannot be displayed. "e flags are not normally 
suppressed but they may be designated for suppression in the Suppress field on the Display 
Setup menu. 


(A) Special Characters 
Table 6-1 shows the special non— ASCII, non—Hex characters that appear on the data 
display. [s] and are overlays that cover the last—received byte in the block—check 
(or frame—check) calculation. fJ is an overlay that covers the last full character 


6-13 


INTERVIEW 8000 Series Basic Operation: 951—B0424—01 


6-14 


received before a BOP abort, defined as seven consecutive one—bits anywhere inside 
a frame. ThelF] symbol represents ae flag, the literal (nonzero—stuffed) sequence 
01111110 anywhere in the BOP bitstream. [5] stands for “sync.” It indicates that the 
receivers have identified the sync pattern in the synchronous bitstream and locked on 
it as a new reference for character framing. The .: :. symbol maintains the time 
correlation between data leads when one of the data leads is idle. 


Table 6-1 
Special Display Symbols 
Screen Symbol Printed Symbol Meaning 
[S] synchronization 
(F] BOP flag 
[G] good BCC or FCS 
B | [B) bad BCC or FCS 
A | [A] BOP abort 


fill 


(B) Hexadecimal Translation 


In real—time or frozen Run mode, press [=] to display every data character on the 
screen as a hexadecimal. The hex translation is applied to the entire character buffer 
and not merely to characters written to the screen subsequent to the depression of 
the (#«] key. 


The hex display is an on/off function: press [*«] again to restore normal decoding to 
the data. The LED on the cap of the [+] key lights up for hexadecimal data-entry, 
not display. 


Hexadecimal notation divides each byte into two quartets or “nibbles.” Figure 6-16 
indicates the order in which the nibbles are transmitted/received when normal bit 
order is indicated on the Line Setup menu. 


Note that the actual order of transmission of nibbles is not the order that we see 
when we read hexadecimal data casually from left to right: 2, 1, 4, 3, 6,5, etc. Many 
protocol fields are designed around the apparent order of the nibbles rather than the 
actual order. The 12—bit logical channel number, for example, in an X.25 

packet —header is composed of twelve bits that are not contiguous in the bitstream 
but appear to form contiguous nibbles in hexadecimal display. 
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Figure 6-16 Hexadecimal series with digits indicating normal order of “nibble” transmission. 


(C) Trigger Hex 


Hexadecimal translation can be turned on and off by a trigger action on a Trigger 
Menu or on the Protocol Spreadsheet. Trigger hex is useful when you want to display 
some data in hex and some in translated characters. 


In X.25, for example, frame and packet headers are bit—oriented and are more 
meaningful when they are displayed in hexadecimal. Once you are past the packet 
header in a normal (not “qualified”) data packet, the data is character—oriented and 
the hexadecimal enhancement should be turned off. Figure 6-17 shows a display in 
which trigger hex has been used selectively on BOP data to convert protocol 
characters to hexadecimal. See Section 37.8 for the short trigger program that is 
controlling the display in Figure 6-17. 


Figure 6-17 A set of four triggers is turning hex translation on for protocol characters and off for 
user data. 


(D) Binary Expansion 


By pressing with character data on the screen, the operator freezes the display 
and activates the automatic character expander. Now the cursor appears on the 
monitor, under the control of the cursor—arrow keys. In the middle of the second 
line on the screen, the character at the cursor position is expanded in binary, with the 
DTE expansion on the left and the DCE expansion on the right. Figure 6-18 shows a 
simultaneous DTE and DCE expansion. 


The rightmost bit in the binary expansion is the first bit received or transmitted when 
normal bit order has been selected on the Line Setup menu. The four right— hand 
bits compose the right—hand (lower) nibble in the hex byte that is expanded. 
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Figure 6-18 In Freeze mode, cursor characters are expanded in binary 
at the top of the screen. 


(E) Cursor Timing 


Cursor timing is another Freeze—mode display feature. It allows the operator to 
view the elapsed time between two events in the two data—plus—leads buffers and 
the single—line data display. It is not available in the dual—line data display. 


To use cursor timing, first enable time ticks on the Front End Buffer Setup screen. 
Refer to Section 9. 


e049, 
wenn 


The cursor—timing display is enabled/disabled via the (*| key. When you first enter 
Freeze mode, cursor timing is disabled. To set the location of the first event, press 
(ux). The character in the marked position is replaced by the M symbol. (In the 
data—plus—leads displays, [M] appears in all rows of the display.) Now use the cursor 
keys again to move the cursor to the next event. The elapsed time between the 
marked event and the cursor event is shown in the upper right— hand corner of the 
display screen. See Figure 6-19. The unit of time used in the cursor—timing display 
is the same as the one you selected when you enabled time ticks on the FEB Setup 
screen. 


NOTE: The sign the time value takes depends on which direction the 
cursor moves from the marked event. If the cursor moves forward 
from the marked event, the elapsed time is displayed as a positive 
value. If the cursor moves backward from the marked event, the time 
value is negative. 


Each time you press fu™, you move the marked position—i.e., you redefine the first 
event. The previous [M symbols are removed from the display and new ones appear at 
the cursor location. To disable the cursor timing display, return the cursor to the 
marked character and press [u~). 
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Figure 6-19 In this single—line, data—plus—leads display, cursor timing is used to display the 
elapsed time between state changes in the RTS lead. 


6.5 Protocol Trace 


The Display Setup menu and the softkeys associated with Run mode can present data to 
the user in forms other than raw character form. One of these alternate displays is a 
protocol trace. A protocol trace is enabled when a protocol “personality package” is 
loaded into the system from a disk via the Layer Setup screen. See Section 8.1, 
Personality Packages. Figure 6-20 shows sample data from a protocol analysis for X.25 
Layer 3. 


PKMON/D Te 
ASCLI“B/NONE “BOP 


lp El ciced= en sac EMEC SIIO MACK: 
DCE 888 RST RT 2% Q005 8855S: G3. 487 a 
IDTE O64 CALL 89011 2101 0001 0013 0855:03.3956 ig 
WDCE @04 CALL ACC 833: 04.317 
| 004 DAI | Q 432 Y855:04. 

004 | , 0855 :04.667 
904 DA’ M32 8855:04.801 
DCE _ 604 DATA | 4010 6855: 04.894 
IDTE BU4 RR BYUU3 YW855:04.911 
DTE 0804 RR 0803 @855:05.019 


04/21/89 YW8:55 


3 
|DTE @@4 DATA 3 2 @ Q818 @855:25. 183 
DTE 284 3 1 @11 @855:85.535 


B003 6853:95.737 
16 _B855: 06.056 


IAI ©) oe) BI) aaa & 


Figure 6-20 Protocol analysis for X.25 Layer 3. 
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To display the data in Figure 6-20, the operator first loaded i in the X.25 Layer 3 package 
on the Layer Setup screen. Then Display Mode: | 310 : and Layer: 3 was selected 
on the Display Setup menu. When the INTERVIEW entered Run mode, the Layer 3 
analysis was the active display mode. 


If another display mode had been selected on the Display Setup menu, the Layer 3 
analysis still would have been accessible after (»] was pressed. The | ROTO : 
Layer selections merely designate the display mode entering a run. They don not 5 limit the 
display options during the run. 


To access the Layer 3 protocol trace during Run mode, press PROTOCL on the first rack of 
softkeys. See Figure 6-21. 


Figure 6-21 To access Layer 2 and Layer 3 protocol traces, press PROTOCL. 


The location of the L2ETRACE softkey depends on the layer packages loaded. When a Layer 
2 package is loaded without a Layer 3 package, L2TRACE will appear on the first rack of 
softkeys. See Figure 6-22. 


Figure 6-22 When a Layer 2 package is loaded without a Layer 3 package, L2TRACE will appear on the 
first rack of softkeys. 


If both Layer 2 and Layer 3 packages are loaded, L2TRACE and L3TRACE appear on the 
second rack of Run—mode softkeys, as shown in Figure 6-21. 


Note to C Programmers: You can modify Run—mode softkey labels 
for the Protocol Traces via the set_ltrace_fkey_label routine. See 
Section 60.7(C). 
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6.6 Program Trace 


Program Trace is another mode of data presentation. See Figure 6-23. The Run—mode 
softkey PROG TR is present if you enter a TRACE spreadsheet action, if you write to the trace 
buffer prog_trbuf in C ag Section 60 for an explanation of trace routines in C), or if you 


select Display States: ¥68 on the Display Setup menu. 


AS a program moves from state to state within the various tests and layers, the 
INTERVIEW maintains a log of user—assigned state and test names and user—entered 
messages called “traces.” When the Program Trace is accessed (entering Run mode or via 
softkey) the sixteen data lines are dedicated to this log of states and traces. Unless its size 
is increased, the Program Trace buffer maintains a maximum of 4096 characters, 
equivalent to four full screens when every character space is used. (The size of the 
Program Trace buffer may be increased to a maximum of 16,381 elements via the #pragma 
tracebuf preprocessor directive, also discussed in Section 60.) When this limit is reached, 
new characters written to the end of the buffer force out the same number of characters 
from the beginning of the buffer. In Freeze mode, you may scroll through the Program 
Trace buffer via the (4), ©), (5), (&), GHEE), FE), and from] keys. 


EEC RO 


PKMONZL ny Yo7e8789 11:18 
WASCIIZ /NON “BOP 
Layer 3 Test fips—_module—_a2d 


State begin—init 
restart_req sent 
restart—_con recvd 


iLayer 3 Test fips—_module—_acd State call 
| incoming call sent 
Layer 3 Test fips—_module—acd State p3 
| call_accept recvd 
Layer 3 Test fips_module—_acy State bad_PR 
invalid PCR) sent 
HLayer 3 Test fips—_module—_acdy State complete_init 
reset_req recvd 
HLayer 3 Test fips_module_a2cd State test_WU6 
| reset _c too long sent 
3 Test fips_module—_acd State pass_or_fail 


Layer 


timeout: no reset reg 
*K test failed *x 


Figure 6-23 The user may select a specific layer and test for a Program Trace. 
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(A) Layer, Test, and State 


States are the third level from the top in the programming hierarchy on the Protocol 
Spreadsheet screen. Inside states are triggers, comprised of conditions and actions. 
Above states are fests. At the top of the hierarchy are layers, corresponding to OSI 
protocol layers. See Section 24, The Layered Program Model. 


Numerous layers and numerous tests per layer can be active concurrently in the 
INTERVIEW. The Program Trace can be set up to track state—to—state movement 
only in a particular Layer and Test identified by the operator on the Display Setup 
menu. Figure 6-23 gives the Display Setup necessary for the Program Trace shown. 
In the default setup, the Layer and Test fields are blank. In this configuration, the 
Program Trace will track all tests and layers. 


Traces are trigger actions in Protocol Spreadsheet programs (see Section 31, 
Layer—Independent Conditions and Actions). They are simply user—entered ASCII 
data strings, identical to prompts except in their mode of display: traces are posted 
one to a line in the sixteen—line Program Trace display, while prompts appear on the 
second status line in all data—display modes (including the Program Trace). Ata 
given moment during real—time display, there is always one blank line on the screen. 
This line moves just ahead of the freshest trace message and (once the trace buffer is 
full) continuously overwrites the oldest one. 


ete 


on the the Display Setup menu (Figure 6-23). You will find the state log highly useful 
for locating dead ends, states that the test can enter but cannot exit due to a 
programming glitch. Traces are debugging tools, also. Inside a dead—end state they 
can inform you whether a particular condition that you are expecting is coming true. 


Sa TRIN ONE TAMERS UEC A RO Pec NaB OP  NADARoinOoasNN aR onacaai KonnniesincicrninisehacmsuntnshsstnitacitaifadniinkaicauSn sacs SE ee ee ey ae Oe ee eee eee 


6 Run—Mode Display 


Traces also allow you to keep a record of selected protocol events—to design your 
own protocol analysis. Figure 6-24 shows a user—designed trace for X.29 and X.3 
protocols. Unlike prompts, traces are not immediately overwritten by other traces, so 
they are highly useful when you are trying to track protocol events that occur in quick 
succession. In Freeze mode, you may use the cursor keys to scroll through the 
Program Trace buffer. 


[RMON7L INE BLK=—(i«G7PBBY 11:18 
|[DCE 

SET 
| PAD Recall 


pee Forwarding 


Idle Timer Delay 

No data forwarding on timeout 
Ancillary Device 

Data transfer (X-ON) 
Service Signals 

Other than prompt (std form) 
Action On Break 


eee sine 


Figure 6-24 Program Trace for X.29 PAD parameters. 


RODS 


(B) Line and Percentage 


When you press (rez), the second status line at top of the screen changes. Two new 
fields, LINE and PERC, replace the code, parity and format indications. These fields 
provide information about the location of the cursor within the data written to the 
trace buffer. As you scroll through the buffer via the cursor keys, the values in both 
fields change. LINE indicates the line number of the current cursor position in the 
data. PERC reflects the percentage of the data in the trace buffer past which the 
cursor is located. 
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6.7 Statistics Display 


There are two statistics displays in the INTERVIEW, tabular and graphic. Both of these 
displays can be accessed by softkey at any time during Run mode. Figure 6-25 shows the 
softkeys for TABULAR and GRAPHIC statistics displays. 


Figure 6-25 The two types of statistics display are accessible in Run mode on the second rack of softkeys. 


When statistics are displayed in tabular form, horizontal rows in the table are labeled with 
user— assigned names. Each name represents a counter, a timer, or a set of counters or 
timers combined for statistical purposes in an “accumulator.” The first column next to the 
name contains the current value of a counter or timer. (Accumulators neither count nor 
time and therefore have no current value.) The values in the next four tabular columns 
(Last, Minimum, Maximum, Average) are derived from previous current values and are 
updated each time the counter or timer is sampled (read and reset). The tabular display is 
illustrated in Figure 6-26. 


Figure 6-26 The tabular display. 


In the graphic display, the values that are shown as numbers on the tabular display—up to 
48 of them, sixteen on the screen at any given time, selected by the user out of 400 possible 
values on the scrolling tabular screen—are represented as horizontal bars. See 

Figure 6-27. The two statistics screens are discussed in detail in Section 21, Tabular 
Statistics, and Section 22, Graphic Statistics. | 
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DCE NO. BYTES PER DATA PACKET 
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Figure 6-27 The graphics display. 


6.8 Display Window 


Figure 6-28 shows the Display Setup menu when Display Mode: pwn is selected. 
Display Window displays and preserves one screen, including the prompt line, of 
user—entered messages. When the end of the display screen is reached, the previous 
messages are overwritten, beginning at row one (the line below the prompt line). 
Messages are presented to the Display Window primarily via C display routines. See 
Section 60 for an explanation of these routines. 


Figure 6-28 Display Window is a selection under Display Mode. 


The Display Window lends itself to table or menu creation. The cursor may be positioned 
anywhere in the sixteen—line display area of the screen, or on the prompt line. Entries to 
a table, for example, may be updated by repositioning the cursor to a certain location. 


Also, the programmer controls the use of certain Run—mode keys. The function of the 
cursor keys (3) and (t) can be programmed via the keyboard variables and the send_key 
routine explained in Section 68, Other Library Tools. (For other Run—mode screens, 
these keys control the playback speed of disk data.) For example, use () and [*) to move 
from field to field on a menu created in the Display Window. 
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Use the set_dw_fkey_label routine to assign a rack of Run—mode softkey labels to the 
Display Window. Additional C routines control the display and highlighting of these 
labels. See Section 60.4(C). 


Figure 6-29 shows a Display Window created by the SNA Statistics application program 
(OPT—951-—19—1). 


( MON’ DISK/FD Dx BLK=00100 P 08723708 10:04 
| == active pu:° Ou Statu HOS TOSEND IN 


SNA STATISTICS 
Special Events 


c saesieatiiaiaaiane Maasai itaaiatiaaiainsaliaiiaeiiRaiaeniainasnasaiaaaieelianamaatnamniaiaeie Mammalia 


Primar Secondary 
CRC errors a 3 
Aborts 4) 
| Retransmissions | 96 4) 
|Negative Responses i Q 
|} Invalid FID format 4) %) 
link startups: 1 reset count: 1 
elapsed time: 348 secs sample count: ae 
| last sense data: Oe 0% from device: % 
last FID: 


enter <S> for stats menu <M> for main menu 


_STATS _DSP_WND_ NO _DISP 


Figure 6-29 Display Window is useful for tables, as in this SNA Statistics example. 


The DSP WND token, when present, is located on the first rack of Run—mode softkeys, as 
shown in Figure 6-30. 


NOTE: In the absence of display routines (or softkey prompts) in a 
spreadsheet program, the Run—mode DSP WND vine will not oo 


Hes hehahet rab ete 
en ea 


Shegetetate 


the dieplay mode on the Display Setup menu, the Display Wind Ow 
will be the initial screen during Run mode, but it will be blank. If you 
move to a different display screen, you will not be able to return to 
the Display Window. 


Figure 6-30 Including display routines or PROMPT actions in a program causes the DSP WND token to 
appear in Run mode. 
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User Trace 


There are seven trace buffers i in addition to Program Trace. Select any one by specifying a 
user—trace number under. Sea AGE display mode on the Display Setup menu, as 
shown in Figure 6-31. These buffers are similar to the Program Trace buffer. Messages 


are appended to the end of the buffer. Unless its size is increased, a user—trace buffer 


‘maintains a maximum of 4,096 characters, equivalent to four full screens when every 


character space is used. (The size of user—trace buffers may be increased to a maximum 
of 16,381 elements via the #pragma tracebuf preprocessor directive.) In Freeze mode you 
may scroll through the buffer using the cursor keys. The difference between user traces 
and Program Trace is that user traces are created only via C tracef, tracec, and traces 
routines. See Section 60 for an explanation of the trace routines and the #pragma tracebuf 
directive. 


Figure 6-31 The initial display in Run mode will be user trace number three. 


NOTE: In the absence of spreadsheet— program uses of user traces, a 
Run—mode trace token will not spss! on any softkey rack. In this 
instance, if you select, USeR TRACE as the display mode on the 
Display Setup menu, the specified user trace will be the initial screen 
during Run mode, but it will be blank. If you move to a different 
display screen, you will not be able to return to any user trace. 


When a user—trace buffer is written to in a spreadsheet program, a Run—mode token will 
appear for that buffer. The location of the token depends on the number of user buffers 
used. If only one user trace is used, a token indicating the trace number will appear on the 
first rack of softkeys, as shown in Figure 6-32. 
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Figure 6-32 When only one user trace is used, its token appears on the first rack of softkeys. 
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If more than one user trace is written to, a USER TR token on the first rack provides access 
to the next rack containing tokens for all used buffers. See Figure 6-33. 


Figure 6-33 To access trace buffers when more than one has been written to, press USER TR. 


Use the set_utrace_fkey_label routine to modify Run—mode softkey labels for the user 
traces. See Section 60.5(C). 


Figure 6-34 shows a trace created via C tracef routines. Note the fields in reverse video, 
one of the attributes available to the user with tracef and displayf. Attributes are not 
available with softkey TRACE and PROMPT actions. Another advantage of the user (tracef) 
trace is that it can use the screen more economically. Where the softkey TRACE action 
assigns each message to a new line, tracef does not automatically generate a new line. A 
series of tracef messages may be written across the width of the screen. More information 
can be stored on a single screen. 


BLK=00008 S 26728789 11:18 
REFERENCE VALUE | 


| KMON/L INE 
WASCII“8/“NONEZBOP 


ISRCH PAD MSG 


WDCE SET PAD Recall ia 

| Data Forwarding R | 
Idle Timer Delay No data forwarding on timeout|]| 
Ancillary Device Data transfer (X-ON) | 
Service Signals Other than prompt (std form) 
Action On Break Int,Ind Brk,Discard output 
Terminal Flow Cntrl %X-ON/X-OFF 

DCE READ PAD Echo 

DTE PARAM IND PAD Echo Echo 

DCE SET PAD Echo No echo 


DCE INV CLEAR 


NO. DISF 


STATS 


TRACE 3 


Figure 6-34 X.29/X.3 trace generated via C tracef routines. 
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6 Run—Mode Display 


NOTE: The heading displayed in reverse image in Figure 6-34 is 
written to the first line of the trace buffer. It is not a constant screen 
heading like those in the Protocol Traces. When you scroll forward 
through the buffer, the heading will disappear from the screen. It will 
reappear when you return to the beginning of the trace buffer. 


6.10 Display Correlation in Freeze Mode 


During Run mode, buffers are maintained for character data, protocol traces at each layer, 
one program trace, and seven user traces. When the operator presses to stop the 
display, all of the buffers used are accessible by softkey and may be scrolled through. 
Certain buffers are correlated. The Layer 3 Protocol Trace buffer correlates to the Layer 
2 Protocol Trace buffer. Either Protocol Trace buffer correlates to the 64—Kbyte 
character—data buffer. “Correlate” means that the packet displayed at the top of the 
Layer 3 Protocol Trace is contained in the frame displayed at the top of the Layer 2 
Protocol Trace. This frame will begin—i.e., will be positioned in the upper left corner 
of—the corresponding data—display. 


Figure 6-35 shows three Freeze—mode displays that relate to the same sample of raw data. 
The top display is a Layer 3 X.25 trace, the middle is a Layer 2 X.25 trace, and the bottom 
display is dual-line data. The operator uses the cursor—arrow, roll, and page keys to 
move freely around the buffers in Freeze mode. For example, when a softkey is pressed, 
to change the display from L2TRACE to DATA, the INFO frame at the top line of the Layer 2 
Protocol Trace is also the first frame on the data—display screen. 


(A) Offset and Percentage 


OFFSET= and percentage readings are given on the second line of data displays in 
Freeze mode. Character—offset is the number of characters previous to the 
cursor—character in the 64—Kbyte character buffer. The percentage value 
immediately following the offset tells the percentage of the current buffer that 
contains data that was previous to the cursor character. 


At two bytes of code and attributes per character, the character buffer holds an 
optimum number of 32,768 (or 32 K) characters. This translates to 32 screens of data 
in single—line display. Note, however, that if the Front—End Buffer Setup menu is 
configured to buffer time ticks, timestamps, or EIA leads (Section 9), the maximum 
number of characters in the character buffer will be reduced. 


When the character buffer is full, it wraps to the beginning and new characters 
overwrite the oldest characters. The character buffer is likely to wrap much sooner 
than any of the trace buffers. There may be instances when a protocol element (a 
frame, for example) is shown on the trace display but the data version of the same 
element has been overwritten in the character buffer. 
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Figure 6-35 The first packet on the Layer 3 screen (top) correlates with the first frame on the Layer 2 screen 


6.11 


(middle) and also with the first character—data frame (bottom). 


No Display 


If Display Mode: | NObIS is the selection on the Display Setup menu, a blank screen 
will be displayed when the unit enters Run mode. The screen will remain blank until one 
of the display—mode softkeys (DATA, STATS, and so on) is depressed. Unlike Freeze mode, 
this mode does not prevent the writing of data to the screen buffer (also referred to in this 
manual as the “character buffer”). If you enter Run mode in No—display mode and then 
press a data softkey, all data will be present in the buffer (unless it is old data that has 
been overwritten). 


selection can be used to maximize efficient capture of data at very high 
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pile Select Capture Memory: DISK RAM 

| Disk No: FLOPPY1 FLOPPY2 HRD DSK MULTI 

Select Data Type To Record: B’IMAGE CHARBUF 

ane 
COND: 
— 
pe Pa 
(DAT or File source selected) 


Figure 7-1 Record Setup menu. 
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7 Record Setup 


The INTERVIEW provides storage of line data for later analysis. Recording of data can be 
initiated in three ways: through selections on the Record Setup menu, through manual control of 
the unit in Run mode, and through the RECORD action on the Protocol Spreadsheet. In addition, 
data is continuously saved to and can be retrieved from a temporary display buffer. 


7.1. Format of Recorded Data 


Data may be recorded to disk in one of two formats: as Character—oriented data, or as 
Bit—image data. It may be recorded to RAM as bit—image data only. Data is captured to 
character RAM (the screen buffer) automatically: this “capture” has nothing to do with 
the Record Setup. 


(A) Character—oriented Data 


Character—oriented data is data which is already formatted as specified by the user. 
This data is recorded as it was presented to the screen. (See Figure 2-6.) 
Character—oriented data is stored with programmed enhancements which may later 
be reviewed or replaced by the user. Superfluous data may be suppressed from 
character—oriented data, which allows more efficient storage. Except for code 
selection, line—setup parameters (described in Section 5) will not be applied to 
recorded character—oriented data. 


(B) Bit—image Data 


Bit—image data is bit—accurate data which is not preformatted. All line—setup 
parameters can be applied and reapplied to such data. This fact makes possible 
reinterpretation of data which would otherwise be unusable, because, for example, 
the wrong code, format, or block check calculation had been selected. 


Bit—image data is stored prior to presentation to the screen. (Refer again to 

Figure 2-6.) This means that the data contains no enhancements and that it remains 
a complete record of all data as originally captured with the exception of idle, which 
can be discarded from the Front End Buffer. (See Section 9 for information on 
idle—suppression in the FEB.) 


7.2 Recording Medium 


Line data may be recorded directly to disk in bit—image format (and then may be 
transferred to a file), recorded to bit—image RAM and then transferred to disk or file, or 
captured in the screen buffer (character RAM) and transferred to disk. 
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The recording medium to be used in Run mode is chosen on the Record Setup menu. By 
default, data is not recorded when you enter Run mode. To activate recording from Run 
mode, press fee], (Otherwise, you may reconfigure the Record Setup menu to enter Run 
mode recording, or add a RECORD action to a Protocol Spreadsheet program.) At that 
point, data is recorded in the format and to the medium specified on the Record Setup 
screen. By default, data is recorded i in oe oe format onto the data 


Seon tracks of FD1 (since suai. 
“am. is selected, data will be peconieds in bit—image format. 


Before it is played back in Run mode, data stored in bit—image RAM must be transferred 
to disk or file. Go to the Disk Maintenance menu: press [roo, (F7), (F3] (program, utilities, 
disk maintenance). Then execute a data transfer from RAM to os or file. To transfer all 
or part of the RAM buffer, select From: AAM. : | BRIMAGE. =. Once the ial has 
been transferred to disk or a file, monitor the data by oceans ee : 


Source: ISK or =RE . See Section 5 for a further description of Source and ether Line 
Setup selections. 


NOTE: Before data can be played back, all transmit actions must be 
cleared from the trigger menus, and all SEND actions and RECEIVE or 
RCV conditions must be deleted from the Protocol Spreadsheet. 


The Screen Buffer 


There is a third, alternative method of data capture always active in Run mode. A 
64—Kbyte data buffer is provided for constant recording of character—oriented data as it 
is displayed on the screen. This means that, even though the operator has opted not to 
record data in real—time, the contents of the screen buffer can still be stored to a file, 

once the INTERVIEW has been placed in Program mode, and the data can be reviewed 
later. To control the capture of data to the screen buffer, use the Capture (. F ) 
selection on the trigger—actions menu (see Section 26.9) or the Layer 1 CAPTURE action on 
the Protocol Spreadsheet (Section 32.3(F)). 


Before it is played back in Run mode, screen data must be transferred from character 
RAM to the data acquisition tracks of a disk or to a file. Go to the Disk Maintenance 
menu: press fro), [F7), (F3] (program, utilities, disk maintenance). Then execute a data 
Baneck bia ae to disk or file. To transfer all or part of the screen buffer, select From: 
Re 2 eee contents of the screen buffer can then be played back by 


meta alat titel 
SRO 


aba Mode: 


NOTE: The screen buffer is erased each time is pressed, so the 
data must be transferred to disk before the INTERVIEW returns to 
Run mode. 
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Of course, if the unit stays in Run mode, you can freeze the screen and review data 
without any transfer procedure. Freeze mode analysis is described in Section 3.4. 


If you need to record a large amount of data for analysis, it might be preferable to employ 
the Record Setup features of the INTERVIEW, since the screen buffer is limited in size, 
and its contents are automatically overwritten once it is full. 


NOTE: Data in the screen buffer is stored exactly as displayed. 
Suppressed data is not stored in the buffer and, as a consequence, is 
not available for triggering. Programming techniques must take this 
into account. 


NOTE: Enhancements are stored with the data. The data is 
presented with the enhancements in playback, unless active triggers 
contain potential Enhance actions. If the INTERVIEW detects 
Enhance actions when a test is compiled, then old enhancements 
stored with source data are stripped to allow new enhancements. 


SCSI Drive Maximum Recording Times 


The addition of optional Small Computer System Interface (SCSI) drives enhances 
maximum recording times in the INTERVIEW as shown in Table 7-1. Note that the times 
in this table reflect a “worse case” scenario with every bit captured and idle suppress off; 
suppressing idle characters will increase recording times. Actual recording capacity is 
reduced by 32 MB allocated to the file system partition and other overhead. 


Table 7-1 
SCSI Drive Recording 


Capacity Maximum DAT Recording Time Maximum DAT Recording Time 


at 1.544 Mbps at 2.048 Mbps 


270 MB* 3.75 minutes 2.75 minutes 


1.2 GB* 22.5 minutes 16.5 minutes 


LTA LTE LETT TTT RTE AE ET TE ADT ET TE TER LS TELE TENE ELE ETE DE LTE TATTERED LTE LL LN LOTTE LETS ELE ELEN ITE DELLE ERLE NRE LATTE ALND ES 
* Capacity of hard disk drives may be greater than 270 MB and 1.2 MB dependiing upon manufacturers’ availability. 
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The Record Setup Screen 


The parameters for real—time data capture are selected on the Record Setup menu, which 
resides on the same screen as the Line Setup and Display Setup menus. All possible 
Record Setup selections on this menu are shown in Figure 7-1. The default menu is shown 
in Figure 7-2. 
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NOTE: Bit—image data is subject to idle—suppression in the 
Front—End Buffer prior to recording. See Section 9 for details. 


Figure 7-2 Default Record Setup screen. 


(A) — Memory 
Either ‘Gis aa 


ira 


1. Disk. (88%: is the default selection. When {88K is selected, two additional fields, 
Disk No and Data To Record, appear immediately below. Refer again to Figure 7-2. 
See Section 1.6(D) on maximum line rates for recording data to disk. Also 
consult Section 2.9 for information on optimizing recording of data to disk. 


NOTE: Data can only be saved to formatted disks. See Section 14 
for instructions on formatting. 


(a) Disk no. Available selections in the Disk No field are © 
Disk 1); 8% (Floppy Disk 2); #86. 
disks). The default selection is se 


“MULL. causes recording to begin on the floppy disk inserted in Drive 1 and 
to continue on the disk in Drive 2 when the first disk is completely full. 
Once this second disk is full, recording reverts to Drive 1, and the process 
continues. You may manually replace disks in the nonactive drive to record 
data alternately on a new disk. If no disk is inserted in the next drive, 


recording continues from the beginning of the last—recorded disk. 


CAUTION: Do not remove a disk from an active drive. You can 
always identify the active drive by the glowing LED just to the right of 
the drive. 


‘#BO is the selected Disk No, an additional field is written to the screen 
beneath the Data to Record field: DAT Record Size (see Figure 7-3). This field 
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is discussed later in this section. Recording proceeds continuously or stops 
when the disk is full in accordance with the Stop At selection, described later 
in this section. 


Figure 7-3 


a. “#62. is the selected Disk No, recording proceeds continuously 
or stops ants the disk i is full in accordance with the Stop At selection, 
described later in this section. 


(b) Data to record. The two selections in this field are | GHamAcTER 
| (ei imaGe — data. This selection specifies the format of seeded data. The 


differences between these two data formats are a at Ane pera 


since the format will sieve be bit—image. 


(c) DAT Record Size. This field gee appears when Disk No: Be is chosen. 

Choose one of the three sizes: | & (the default), _. When 
| 26 — is chosen, the standard secord size of 4 sectors (2048 bytes) is utilized 
when recording to the hard disk. 


With DAT Record Size: | #6, the record size is 32 sectors (16384 bytes). This 
choice requires fewer “time—of day” stamps, allowing you to record at 
higher baud rates than the standard record size. 


With DAT Record Size: | &K_ , the record size is 128 sectors (65536 bytes). This 
size is for use with recording speeds greater than 768 Kbps and only with SCSI 
hard disk drives—it is required for 2.048 Mbps recording. This record size 
requires less overhead for the CPM processor, allowing you to record at higher 
baud rates than the standard record size; however, it also requires a very large 
buffer area supported by the 6 Mbyte CPM processor boards, which are 
installed with optional SCSI hard disk drives. 


NOTE: Data recorded to disk utilizing the larger DAT record size will 
retain this format even if transferred to a file or copied to DAT on 
another disk. System software version 10.00 or higher is required to 
monitor playback of data recorded with 32—sector records; system 
software version 11.00 is required for 128—sector records. 
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2. RAM. aM: refers to the portion of the INTERVIEW’s internal memory reserved 
for bit— image data recording directly from the data line. 


|RAM. is selected, the Disk No and Data to Record fields disappear. A new 
field, Record Speed, may appear. See Figure 7-4. If this field does not appear, 
RAM size is 1 Mbyte in the 8600 TURBO, 8700 TURBO, and 8800 TURBO and 
256 Kbytes in the 8100 TURBO and 8200 TURBO. See Table 7-2. 


Figure 7-4 Record Setup menu configured for high—speed recording. 


(a) Record speed. The Record ‘Speed field is present only when 
1) Capture Memory: | #&¥. is selected, _ 
2) the Line Setup Mode is; NIE 


default entry is... NOnMAL . Normal recording can nce a iccel up to 
256 Kbps. When ine ewe approach this threshold, you may need to 
record according to the guidelines set forth in Section 2.9. High—speed 
recording is required when line rates exceed 256 Kbps. 


For normal and high-speed recording, RAM size is determined by the 
number of MPMs in your unit. See Table 7-2 for RAM size based on various 
INTERVIEW configurations. 


tate a falas tatatatateratabetat ets t es! 


1 are in ithe 8600 0 TURBO, is 2 Mbytes in the 8700 TURBO, and to 3 
Mbytes in the 8800 TURBO. 


eres sieeve assess eatatea tet ot 
iia ai a cag ala sata 


Choose Record Speed: | #iGH SPEED. when the line rate is between 256 Kbps 
and 2.048 Mbps full auples: “Two interes which may require high—speed 
record capability are T1 and G.703. me ssh the aggregate T1 data 
stream, for example, you must select #iG@H SPEED. Refer to the 
accompanying documentation for ste eee interfaces for more 
information on T1 and G.703 aggregate record. (There is no aggregate 
record for ISDN.) Note that ISDN, T1, and G.703 lines cannot be tested 
with the INTERVIEW 8100 TURBO unit. 
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Table 7-2 
RAM Size (bytes) for Normal and High—Speed Recording in the 
INTERVIEW 8000 TURBO Series Units 


Unit Number MPMs Normal High—Speed 
8100 TURBO 1 MPM 256K 256K 
8200 TURBO 1 MPM 256K — 256K 
8600 TURBO 2 MPMs | 1M 1M 
8700 TURBO 3 MPMs 1M 2M 
8800 TURBO 4 MPMs 1M 3M 


At high speeds, data cannot be Labia quickly enough to be displayed or 
monitored accurately. The  #@HSPees ~~ selection, therefore, automatically 
turns off the monitoring function iy disabling the line receivers. The 
following message is displayed on the status line of the Run—mode screen: 
“Monitoring is disabled for high speed ram recording.” The display process 
continues, even though the line receivers are not got ate for display. 
Stop the display process by selecting Display Mode: © : 


Display Setup menu, or by pressing NO DISP during Run niece 


Without active line receivers, data cannot be displayed and program 
conditions (or triggers) based on incoming data or leads can never come 
true. Data analysis must be performed during slower playback of recorded 
data. With this consequence of high—speed record in mind, you may still 
opt to use it at speeds less than 256 Kbps. 


NOTE: For data to be available for playback, it must reside on a 
disk. Transfer data captured in RAM to a disk via the Data 
Transfer command on the Disk Maintenance screen. See Section 
14.4(C). 
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High-speed recording formats data differently than normal recording. When 
recording ends (or you exit Run mode via the key), the data is converted 
from high—speed format to normal—data format. The following message is 
displayed: “Reformatting ram record buffers — Please wait...” 


(B) Initial Condition 


The two oc available in this field are = 


until one of three events occurs: a new aie swith Initial Condition 
loaded, a spreadsheet trigger activates recording, or the operator initiates pecordine 
manually. Trigger and manual control of recording are described later in this section. 


A record/playback field (on the top line in the status area) on Run—mode screens will 
indicate whether recording is in progress or has been suspended. If recording is 
ongoing, an /R appears next to the block—number field. If your initial condition is 

: con or you suspend recording, “S” will be displayed. The field will be blank 
ehea the end of RAM or the data— acquisition tracks is reached. The 
record/playback field also will be blank if the Capture Memory field indicates that you 
will record to disk, but no disk is present in the selected drive or data— acquisition 
tracks are not available on the disk. 


NOTE: A “P” in the record/playback field indicates that data playback is in 
progress. See Section 5.2. 


(C) Stop At 


This field aoe the action which the INTERVIEW takes when bit—image RAM or 
disk is full. | ENDLESS tGOP 

RAM, aut is eee as Capture Memory. | ERbiESSiDOP causes old data to be 
overwritten. As a result, only the most current data iS accessible for playback. 


Stop At: = SEND 
RAM or disk is s full. 


without opeinE 


(D) Playback Control 


When playing back recorded data in DAT or file meee the operator can set we 
initial play concur of the INTERVIEW to either | fay. ‘Si 


If initial Play Cond: = PLAY. is selected, the unit cama begins ere of 
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recorded data when it enters Run mode. If initial Play Cond: NOPLAY: ji 
unit comes up in “suspended” mode—the top status line of Run—mode screens 1s will 
show an “S” displayed in the record/playback field—and will only begin playback 
when a running program, such as one of AR’s application programs, issues a Resume 


command or the user presses fer. 


Figure 7-5 Record Setup menu configured for playback from disk. The Initial Play Cond field 
appears when the Line Setup source is configured for DAT or file mode. 


Trigger Control of Capture 


Capture to the screen ’s character buffer can be placed under trigger control. The trigger 
action Capture: 6 (or the Layer 1 CAPTURE OFF action on the Protocol Spreadsheet) stops 
the buffering of character data and freezes the screen display. Capture: ON (or CAPTURE 
ON) restarts data display and capture. Capture can be applied to one or both sides of the 
display (TD and/or RD). 


When the character buffer has been frozen by trigger rather than by the key, you will 
not be able to scroll through data on the screen. See Section 26.9 or 32.3(F) for a further 
discussion of capture. 


Spreadsheet Control of Recording 


Recording to RAM or disk also can be placed under trigger control. Each recording 
session (i.e., you press (~] to begin the session) begins at block 0 on the disk. The 
layer—independent action RECORD OFF on the Protocol Spreadsheet stops the recording of 
line data. RECORD ON restarts recording. See Section 31 for a discussion of RECORD. 


CAUTION: Once you stop recording, you must press the frees) key in 
order for the INTERVIEW to update the data on disk. If you remove a 
floppy diskette from its drive (or power the unit off after recording to the 
hard disk) without pressing res, the disk will not contain the data from 
the recording session. 
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You can ascertain whether data is being recorded by looking at the status lines at the top 
of the display. Incrementing block numbers and an “R” in the record/playback field (next 
to the block number) indicate that data is being recorded. 


7.8 Manual Control of Recording 


The operator can manually initiate recording in Run mode using the key. fe] isa 
toggle key which will alternately start or stop recording to RAM or disk. The selections on 
the Record Setup screen and trigger actions influence the function of fe}. Each recording 
session (i.e., you press (] to begin the session) begins at block 0 on the disk. 


CAUTION: Once you stop recording, you must press the key in 
order for the INTERVIEW to update the data on disk. If you remove a 
floppy diskette from its drive (or power the unit off after recording to the 
hard disk) without pressing (res~«), the disk will not contain the data from 
the recording session. 


During recording, the top status line of Run—mode screens will show incrementing block 
numbers and an “R” displayed in the record/playback field. 
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KK Layer Setup **« 


Packages Loaded 


Selections 


DRIVE: 


Layer 1 Package: PACKAGE NO PACKAGE 
DRIVE: Layer 2 Package: (IQMEsielNsien NO PACKAGE 
IDRIVE: Layer 3 Package: PACKAGE NO PACKAGE 
DRIVE: Layer 4 Package: -ACKAGI NO PACKAGE 
IDRIVE: Layer 3 Package: | | NO PACKAGE 
DRIVE: Layer 6 Package: NO PACKAGE NO PACKAGE 
DRIVE: Layer 7’ Package: )IGHMsI@<siea NO PACKAGE 
|Depress Wag@ Key To 


SSS La er 
Fo = = | | 


LaverR- 1 LAR LAYER- = LAYER —4 LAYER- => LAYER-6 LAYER-7 PROTSEL|| 


Figure 8-1 Default Layer Setup screen. 


KK Layer Setup >**« 


Selections Packages Loaded 


Layer 1 Package: (IQRIMI@Nsiea NO PACKAGE 
Layer 2 Package: ”% 25 | 
Layer 3 Package: % PS Ly 
Layer 4 Package: NO PACKAGE 
Layer 5 Package: § | E 
Layer 6 Package: )@Mmsi¢ E 

Layer ¢* Package: )OMMSi@Nsiem 


Depress HA@ Key To Load The Selected Packages 


select Laver 


LAYER=4 LAYER— => MAYERS 6 PAYER =? PROTCEL| 


Figure 8-2 A Configured Layer Setup screen. 
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Layer Setup 


The Layer Setup screen is directly accessible from the Main Program menu. A default Layer Setup 
screen is shown in Figure 8-1 and a configured Layer Setup screen in Figure 8-2. 


NOTE: Additional fields appear on this screen when the TIM 
expansion shelf (available as OPT —951—42-—1) is installed. See the 
option’s accompanying documentation for information on the menu 
fields and selections. 


Most protocols available to the user also have certain definable parameters. These parameters are 
grouped on the Protocol Configuration screen described later in this section. 
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Personality Packages 


The INTERVIEW provides layer—specific protocol packages called Personality Packages. 
These packages contain automatic selections for trigger conditions and actions. Automatic 
selections appear on the Protocol Spreadsheet once the Personality Package is loaded. 


The Layer Setup screen gives the users access to the Personality Packages residing on disk 
in their system. Personality Packages are identified on the Layer Setup screen by protocol 
name and are categorized by layer and by the disk on which they reside. Since protocols 
are selectable by layer, it is possible to “mix and match” them. 


A rotating field on the Layer Setup screen is assigned to each OSI layer. In the field, the 
user may choose from available protocols. The protocol chosen (displayed) in each field 
and then loaded will be the one used for monitoring and emulating that layer in Run 
mode. 


Selecting and Loading Protocols 


Two disks are supplied with the INTERVIEW or with software upgrades. The system disk 
(DSK-—951—001—1.X) may be used for boot—up. The personality packages reside in the 
/usr/layer_pkgs directory of the user disk (DSK—951-—-001—2.X). The same directory on 
the hard disk also contains the personality packages. 
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If your boot drive is one other than the hard drive (either Floppy Drive 1 or 2), place the 
user disk in the boot drive. Press (e*)— to read the disk. Available personality 
packages will appear as softkey selections at appropriate layers. 


For convenience, the OSI layers appear on the screen from lowest to highest. Access a 
layer in one of two ways: by moving the cursor up and down the Drive column with the 
and (2) keys; or by pressing the function key for the appropriate layer when the prompt 
above the function keys reads “Select Layer.” The Drive field for that layer blinks. 


When you have selected a layer, press the appropriate function key or press (8) or to 
display the options for the source drive. A rotating field at the left identifies the active 
drive for each layer. Once you have selected a drive (Hard Disk is selected for each layer 
in Figure 8-2), it is the only drive from which the Personality Packages for that layer can be 
loaded. 


Only the names of the Personality Packages for the selected drive appear in the Selections 
column. Select the correct drive, then press (oo), few}, or G] to move to Selections. Pressing 
the function key for a protocol or pressing the |p] key moves you to the rotating field for 
the next layer. 


In the Selections column, display all the protocols you wish to use in Run mode. (If you 
don’t want any protocol loaded at a certain layer, leave “NO PACKAGE” in its Selections 
field.) Then press the b=] key. This loads all selected protocol packages from disk. Once 
the process is complete, the names of loaded protocols appear in the column labeled 
Packages Loaded on the right of the screen. 


NOTE: Protocols used should be compatible with the data format you 
have selected on the Line Setup screen (see Section 5). For example, 
if you are using SDLC, X.25, or SS#7 at Layer 2, you must have 
selected Bit— Oriented Protocol (BOP) as the Format. 


8.3 The Protocol Configuration Screen 


Typically, a protocol available on the setup screen has its own submenu, the Protocol 
Configuration screen, accessible from the Layer Setup screen. The contents of each 
protocol’s configuration screen are explained in a section devoted to that protocol and 
layer. 
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(A) Accessing the Screen 


Once the protocols you will be testing are loaded, you may call up the Protocol 
Configuration screen, in turn, for each protocol. Press PROTSEL. (You may always 
access the PROTSEL softkey by first pressing tm.) Then select a layer by pressing the 
appropriate function key. This takes you immediately to the configuration screen for 
that protocol. If, for example, you are using X.25 at Layer 2, you will see the screen 
shown in Figure 8-3. 


Make appropriate parameter selections. Return to the Layer Setup screen, if 
necessary, by pressing the [fia] key. If you have additional parameters to set, press 
(PROTSEL) and select another layer to call up the new parameters screen. 


*K X.c> Frame Level Setup *« 


HT1 C€for INFO frame): 
HWEmulate: 

Mode of operation: 
WWindow size: 


1.0 sec 


OW Di 


nding 


| aa 


nter Wine 


For Outsta 


rame: 


Figure 8-3 Most protocols have definable parameters, selected on a separate screen accessed from 
the Layer Setup screen. 


(B) Default Parameters 


Default parameters, loaded with each personality package, are displayed on the 
Protocol Configuration screen until you modify them. You can always recall these 
defaults to the screen by displaying the appropriate parameters menu and pressing 


8.4 Saving the Layer Setup Screen 


You can save a configured Layer Setup screen and load it later so that you don’t have to 
make selections on the screen each time you use the equipment. This is done by 
configuring the Layer Setup screen and then saving it along with all other screens as part 
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of a program or object file (see Figure 8-4). (Program and object files are saved and 
loaded from the File Maintenance screen as explained in Section 15.) When loaded into 
the unit, a program (or object) file overwrites all screens. 


To use a program or object file with layer packages loaded, be sure that you also make 
those layer packages accessible to the system when the file is loaded. The 

INTERVIEW 8000 Series always has access to the layer packages since they reside on the 
hard disk. 


To use a program or object file with personality packages, simply load the file in any drive. 
All drives will be searched, if present, in the following order for necessary 


Configure Layer Setup 


Create Protocol 
Spreadsheet Program 


Save Program, Linkable—Program, 
or Object file with necessary layer 
package(s) on File Maintenance screen 


Load Program File 


Layer Setup, Protocol Spreadsheet 
(with program), and all menus are 
now configured as saved. 


Figure 8-4 Saving and loading the Layer Setup screen. 


layer personality packages: boot drive, F1, F2, hard disk. (Of course, the boot drive is F1, 
F2, or hard disk.) This order is important when unique names have not been used. The 
first occurrence of the specified protocol package will be used. All protocol packages 
previously resident in the INTERVIEW will be replaced automatically, as long as the 
INTERVIEW can access the protocol packages specified in the program file. The 
personality package need not appear in the same drive from which it was originally loaded. 
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If the INTERVIEW does not find the Personality Package on any drive, nothing will be 
loaded. Missing softkey selections and pervasive strike —through’s on the Protocol 
Spreadsheet also indicate that the correct Layer Personality Package has not been loaded. 


To correct the problem, reload the program and packages. Return to the File 
Maintenance screen, insert the user disk containing the personality packages if necessary, 
and press [2]. 
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De }le Joe | Ce) Ce ) Ce ] Ce ] Ce 
NO YES 


Front—End Buffer Setup 


idie Suppress: NO YES 


Buffer Control Leads: YES NO 
Time Ticks: OFF 


| | Tick Rate: 1SEC 100mS 10mS 1mS 100uS 10uS TD BITS RAD BITS 


Timestamp Resolution: imS 1uS | 


Buffer Control Lead Events? 


Figure 9-1 Selections on the Front— End Buffer Setup screen. 
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Data and control—lead signals entering the INTERVIEW or generated internally are routed from 
the receivers through a front—end buffer (FEB) before being presented to the screen and to the 
program. Since it holds onto data longer during times of peak processing, the FEB may shorten or 
lengthen slightly the time interval between signal “events.” Buffering will not necessarily affect 
timer measurements, however, since the FEB has a mechanism that recreates real time to an 
accuracy of a microsecond for all time—related measurements that the unit performs. 


The mechanism of time—recreation Is the time tick, counted and encoded in the FEB and decoded 
during processing. Time ticks are encoded in recorded data whether in bit—image or character 
format. Very precise timing measurements are available for data in either format when it is played 
back. 


Time ticks are enabled/disabled and their rate selected on the Front—End Buffer Setup screen. 
Figure 9-1 is an overview of this menu. 


An alternate timing mechanism for character data is the frame timestamp. It’s value is based on an 
internal “wall” clock. Frame timestamps require less overhead than time ticks. These timestamps 
are incorporated at the time a frame’s BCC is detected and are only recorded in character mode 
recordings. 


9.1. Buffering Idle, Control Leads, Ticks, and Timestamps 


Data bits are buffered automatically in the FEB. The buffering of other events—control 
leads, idle bits, and time ticks (or timestamps)—can be enabled or disabled on the 
Front—End Buffer Setup menu. 


Suppressing events in the FEB means intercepting them directly from the line so that they 
are not passed to the screen or to the program. Suppressing control leads means, for 
example, that neither EIA trigger conditions nor the data—plus—leads display will be 
available in real time or playback. Suppressing idle means that idle characters are not 
time ticks means that timers lose some precision, especially when recorded data is being 
played back. The advantage of these suppressions is that when the user does not care 
about EIA leads or idle characters or playback timings, they can be dispensed with, in 
order to save processing time and also memory space in RAM or on disk. 
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(A) Suppressing Idle 


Idle characters from the line can be suppressed in the FEB before they consume 
valuable space in RAM and on disk. Figure 9-2 shows the selection subfields that 
allow suppression of separate idle characters for DTE and DCE, as, for example, 
when a host idles *e while multidropped terminals are idling‘. If Idle Suppress: YES i 
selected on the Front—End Buffer Setup screen, nothing can be done in the Display 


idle field on the Line Setup menu to restore the lost idle characters. 


Once recorded, idle characters are locked into the data. Since the hardware that 
suppresses idle is not on the playback path for disk data, the Idle Suppress selection on 
the FEB setup does not apply. You can still suppress idle from the display via the 
Display Idle: Gt. selection on the Line Setup menu or the Suppress field on the 
Display Setup menu. 


Figure 9-2 The FEB menu allows suppression of separate idle characters for DTE and DCE. 


Although they are expensive to record, idle characters can be useful, chiefly to 
preserve idle time in between data transmissions when recorded data is sent to the 
screen display. Idle time also is preserved in time ticks if they are enabled; but while 
they do drive timers, these ticks do not drive the screen display. Figure 9-3 illustrates 
how idle time may be used to advantage on the screen. 


In this figure, the data sample on the top was recorded with idle suppressed, the 
bottom sample with idle buffered. The time between RTS on and CTS on was the 
same in both samples, but only the display that included idle characters retains a 
picture of the handshake interval. 
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Figure 9-3 In the lower example, idle has not been suppressed in the FEB or in the line setup. 
Note that the interval between RTS on and CTS on is clearly preserved. 


(B) Buffering Control Leads 
The next field on the Front—End Buffer Setup screen is Buffer Control Leads: 


satedetetetetutettetetes 


;.. See Figure 9-4. Buffering control leads means that control—lead status will be 


vatet" 
ee 


available for data—plus—leads display and triggering. See Section 6.3(B) fora 
description of the data—plus leads display mode. Data—plus—leads will also be 
available during playback of bit—image or character data, whether or not this mode 
of display was used when the data was first recorded. 


Figure 9-4 Control—lead status, time ticks, and idle characters can be buffered or suppressed in 
the FEB. 


Yes. selection means that control leads 
will be recorded with the data. Once control leads are recorded alongside character 
data, they are locked in. Since the FEB is not on the playback path for character 
data, FEB selections do not apply during playback. (See Figure 2-6.) Bit—image 
data, however, does pass through the FEB during playback. Except for the Idle 
Suppress and Frame Timestamps fields, FEB selections apply. This means that control 
leads must be enabled in order for the program logic to detect them. 


During data recording, a Buffer Control Leads: © 


tata ah! 


This field does not affect the front— panel green—red LEDs, which are always active 
for line data and never active when recorded data is played back. (If the LEDs are 
active during playback, they are reflecting line activity and not the data that is being 
played back.) 
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(C) Time Ticks in Relation to Timer Units 


Another field on the menu allows you to turn time ticks on or off. When Time Ticks: 
=0N_ is selected, time values are incorporated into the data itself in the front—end 
buffer. As a result, internal time measurements such as programmable timer 
readings, TIME—column values on the protocol—trace screens, and so forth, will not 
be affected when recorded data is played back, even at varying speeds. 


NOTE: Once time ticks are recorded alongside character data, they 
are locked in. Since the FEB is not on the playback path for 
character data, FEB selections do not apply during playback. (Refer 
again to Figure 2-6.) Bit—image data, however, does pass through the 
FEB during playback. Except for the Idle Suppress and Frame 
Timestamps fields, FEB selections apply. This means that time ticks 
must be enabled in order for the program logic to detect them. 


NOTE: Since time ticks 1 second to 10 microseconds are added to’ 
the recorded data, they are only valid up to 768 Kbps. Operation 
above these speeds use clock speed or frame timestamp selections. 
See subsections (D) and (E) below. 


If Time Ticks: -8& is selected, another field, Frame Timestamps, appears on the FEB 
Setup menu. This field defaults to YES. See Section (E) below for more information 
on this field. 


When Time Lesa one is oe a a Tick Rate Hele al Lge nt it with eight 
selections: | 4$8¢ a 8 A. |, TOBHS, and ROBES . Tick 
rate is the enn betwee ck This interval is s the smallest unit of measurement 
attainable by the INTERVIEW’s timers. Lia tS and absts are recommended for 
use with BOP data only; when tes or s6sHsS 
Speed, appears. See Section (D) below for more neormation on this field. 


Figure 9-5 The user specifies the degree of timing precision by selecting the tick rate, the intervals 
at which time—ticks are stored with the data. 
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Ticks are indivisible. A Unit of time selected on a statistics screen should not be 
smaller than the tick rate on the FEB—setup screen. Figure 9-6 shows a mismatch 


between units on one screen and ticks on the other. Unit: | MEU=Sees © 
timer on the eae evans screen; but because the Tick Rate entry on the 


Figure 9-6 This is a mismatch: the Unit of time on the statistics screen should not be smaller than 
the tick rate on the FEB screen. 


(D) Clock Speed 


This field only appears when Tick Rate: 458i: RD 
Figure 9-7). The user enters the speed for the TD or RD b bit poet selected; however, 
be aware that this field is overridden by any entry for internal clock rate entered on 
the Line Setup screen. 


Figure 9-7 The user can specify which bit—clock to use, TD or RD, and its rate in the tick rate and 
clock speed fields to control the intervals at which time—ticks are stored with the data. 


With this method, the time values are not incorporated directly into the data itself in 
the front—end buffer, but are calculated by counting the incoming bits for the side of 
the line selected and factoring it by the entered clock rate. As a result, this allows 
operation at full speed with no overhead in the recorded data (i.e., 2.048 Mbps for 
SCSI equipped units). The clock rate information is stored with the recording, and 
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the time information is not affected by the playback speed. This is only valid when 
the clock is constant over a period of time and no data is suppressed from the counter 
(i.e., Idle Suppress cannot be functional on the same side of the line). 


NOTE: Suppressing idle can be used for certain setups (such as BOP 
protocols). Since the BOP protocol does bit stuffing for transparency, 
it never allows the line to contain‘. Under these conditions, use the 
following setup: 
Idle Suppress: | ¥6s_ 
DTE: ’: ig . 


This is a valid setup for links that idle flags between frames and would 
conserve recording space while still providing accurate time 
information. 


(E) Frame Timestamps 


This field only appears when Time Ticks: OFF is selected. The default selection for the 
Frame Timestamps field is ¥€8 . This means that time values will incorporated into 
recorded data at the time fat a frame’s BCC is detected. 


Timing measurements are based on an internal “wall” clock in the INTERVIEW. 
The measurements can be noted to the millisecond or to the microsecond; select 
“yess or 40S. for the Timestamp Resolution field, respectively. The 7 ebepaadl Resolution 
field only appears when Time Ticks: 6: and Frame Timestamps: ‘¥e8_ are selected. 


Frame timestamps may be incorporated into character data only, not bit—image data. 
Data format is selected in the Data to Record field on the Record Setup menu. See 
Section 7.5(A). 


Time ticks are not available for some hardware configurations—e.g., when the T1 or 
G.703 option is installed. Frame timestamps or Clock Speed—see subsection (D)— 
provide a method for incorporating timing measurements into received data. 


Rare setae 


If you select Frame Timestamps: NO, time values will not be incorporated into the 


data. During playback, such timings will be influenced by “local conditions” such as 
playback speed, idle suppression (on the Display Setup menu), etc. 


NOTE: The “clock on the wall” is the timing mechanism used in 
other older INTERVIEWs such as the COMSTATE series and the 
4600, and many users will feel comfortable in turning time ticks off 
and relying on the wall clock for all normal operations. 
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BCC Setup 


Type: CRC6 CRC12 CRC16 CCITT 


Initial State: RESET PRESET | LRC Parity. VRC LRC RESET SET 
Invert BCC: 


CRC Mode: 


| START/INCLUDE: 
START/NOT INCLUDE: 
| STRIP: 
| END/INCLUDE: 
END/NOT INCLUDE: 
END/STAY STARTED/INCLUDE: 
END/STAY STARTED/NOT INCLUDE: 
| ABORT: 
Affects: 1LINE BOTH 


= Method = BCC a 


CRC12 ~CRCI 6 ae 


Figure 10-1 Fields and selections on BCC Setup screen. 


BCC Setup 


CCITT Polynomial: CCITT—16 


(CCITT—16 is used for SDLC, HDLC, etc) 
(CCITT —32 is used for some DXI interfaces) 


Select —_— For BCC = cu aon 


Ce Jle joe |}Ce]Ce] Ce] Ce) Ce) 


CCITT16 Soe 


Figure 10-2. Alternate BCC Setup screen in BOP format in High Speed Frame Mode selected or in SYNC format in 
SMDS Frame Mode. 
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10 Block Checking 


The INTERVIEW is capable of a variety of standard and nonstandard block—check calculations 
(BCCs). These calculations can be appended to the INTERVIEW’s own transmissions and they 
also can be used for comparison with BCCs in the line data. The results of the comparison are 
displayed on the unit’s monitor as special symbols representing good and bad BCCs. (A “good” 
BCC in the line data is one that agrees with the INTERVIEW’s own internal calculation.) The 
result of a BCC evaluation can also be used to satisfy a trigger condition. | 
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BCC Symbols 


The internal BCC that the INTERVIEW compares with a BCC in the line data and then 
displays as a special symbol on the data screen, is enabled in a field on the Line Setup 


mlekotetatato etter 


is selected, the unit evaluates as “good” or “bad” the BCCs in all properly framed data 
blocks. The last byte in the data BCC is then overwritten on the INTERVIEW monitor 
with{s] or. Figure 10-4 shows a BCC symbol written over the second character of a line 
BCC that has been judged bad. 


Figure 10-3 A field on the Line Setup menu enables block checking 
on all data “received” to screen and triggers. 


It should be noted that the BCC—appending function and the BCC—evaluating function 
are separate, and that the Rev Blk Chk field enables BCC evaluation in all data, including 
the INTERVIEW’s own transmissions. The data block in Figure 10-4 was transmitted by 
the INTERVIEW. It is simply a fox message framed by « and and preceded by sync 
characters. The transmit trigger that generated the message specified “no BCC” to be 
appended to the data (see Section 10.3), so & is followed by idle Z (pad) characters. But 
since Rev Bik Chk is enabled, the unit treats the first two idle characters as BCC and 
evaluates them accordingly. 


INTERVIEW 8000 Series Basic Operation: 951—B0424—01 


Figure 10-4 A special symbol overlays the final character in a bad BCC. 


For non— BOP data, there are two ways to look underneath the[&] or overlay to get a 
| a of the concealed final block—check character. One way is to select Rev Blk Chk: 
“6&e . Then the complete block—check calculation monitored by the INTERVIEW is 

aol on the screen, with no special symbol overlaying the final BCC character. 


The second way to uncover the hidden block—check character is to look at the binary 
expansion of the character in Freeze mode. In Figure 10-5, the operator has pressed fre} 
and then moved the cursor over the good—BCC symbol. In Freeze mode, the binary 
expansion of any character that comes under the cursor (including a concealed 
block—check character) is given at the top right of the screen. 


eONetiay, 


Figure 10-5 From the Freeze—mode binary expansion of the cursor character, it is easy to tell that the the 
good—BCC overlay is covering a hexadecimal 24. 


For BOP formats, Rev Bik Chk does not appear on the Line Setup menu. Block—check 
evaluation is automatically on for BOP. 


In BOP format only, block—check evaluation includes an abort symbol, . Bisync devices 
signal an abort by sending % in the middle of a text block, but BOP devices send no such 
control character—they merely idle mark for seven bit—times to indicate an aborted 
frame. The INTERVIEW uses the J symbol to stamp these seven consecutive 1—bits 
clearly as an abort. 


Control over the type of block check and the many parameters associated with the type is 
afforded on the BCC Setup screen. The selections on this screen are laid out in 
Figure 10-1. 


The BCC Setup screen does not operate in the same manner for BOP or for SYNC in 
SMDS Frame Mode (Switched Multimegabit Data Service). BOP format has a 
well—defined block —check sequence ona Is 3 not alterable i in the INTERVIEW with one 
exception: the CCITT Polynomial | ccati¢ or: | =. is selectable on the BCC 
Setup when in High Speed Frame Mode in BOP format—see Section 10.4(A). 
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BCC Conditions 


Good and bad BCCs (and aborts in BOP format) can be used as trigger conditions. 


Figure 10-6 shows a. 68.8¢e. condition on a trigger menu. And here is an example of a 
BDBCC condition in a Protocol Spreadsheet test for Layer 1: 


LAYER: 1 


TEST: bee 
STATE: bad_bcec 
CONDITIONS: RECEIVE BAD_BCC 
ACTIONS: COUNTER bad_bec INC 


Figure 10-6 Good and bad BCCs can be used as trigger conditions. 


Figure 10-7 is a string condition with a further condition added: Wait for E(nd) O(f) 
F(rame), the literal meaning of which is “wait for a good BCC.” None of the triggers in 
these examples can come true unless block—check evaluations are enabled on the Line 
Setup menu. This enabling is automatic in BOP format. In other formats, Rev Bik Chk: 

_ ON must be selected as a line—setup parameter. 
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Figure 10-7 Wait For EOF following a Receiver condition means “wait for a good BCC.” 


Transmitted BCC 


Block—check calculations that the INTERVIEW appends to messages and transmits out 
onto the line are enabled in the BCC field on trigger menus and in similar entries on the 
spreadsheet. BCC is a subfield under Xmit on trigger—action menus (see Figure 10-8). On 
the spreadsheet, transmitted BCC is a subselection under SEND: every time you transmit 

“send”) a message you have a choice of appending a good BCC, a bad one, an abort 
(BOP only), or nothing (not applicable to BOP). 
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Please note that BCC: | 8000 }. following a transmit string does not mean that a 
BCC will always follow. In bavi the INTERVIEW will append BCCs only to text strings 
that are properly framed—as, for example, by x and & (or). If you are sending a bisync 
poll or ACK or & or some other nontext message, your selection in the BCC field will have 
no significance. 


NONE means that the INTERVIEW will go directly from transmitting the transmit 
aang to > idling mark, even if the string begins with x and ends with « or &. The unit’s 
receivers, if they are enabled for block checking and if they stay in sync for the requisite 
number of BCC characters, will interpret this no—BCC as a bad BCC (Figure 10-4). 


In BOP format, the sudden shift from data to — idle i is an abort The third BCC 
selection in BOP triggers therefore is called: asget instead of | NONE. The receivers 
put up the appropriate MJ symbol when they see the caeath mark bit. 


Good BCCs are transmitted in accordance with the parameters in effect on the BCC 
Setup menu. See Section 10.5. 


Standard BCC Parameters 


A specific set of block—check parameters is standard for each code selected on the Line 
Setup menu with two exceptions—BOP in High Speed Frame Mode and SYNC in SMDS 
Frame Mode. These exceptions are explained in Sections 10.4(A) and (B). 


Table 10-1 summarizes the correct BCC settings for the various other standard codes and 
formats supported by the INTERVIEW. 


The actual equations used by the INTERVIEW in block—check calculations are defined in 
Table 10-2. 


Changes to the BCC Setup menu remain on the menu when you change line—setup 
formats. 
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Table 10-1 
Standard Block—Check Parameters for 
Sync! or Async/Isoc Formats 


Code Type BCC BCC BCC 
starts aborts/resets ends 
following on with 

EBCDIC CRC—16 % or & & or next bit BB 

after BCC 

ASCII LRC % or & & or next bit B, & 

after BCC 

IPARS CRC-6 SY2 (e) SY1 (r) or EOM—PB (o) 

next bit after EOM—1 (0b) 
CRC EOM-—C (bv) 
EOM-U () 

BAUDOT LRC -— -— -— 

EBCD/ LRC; Xmit: sync &- on either & 

SELECTRIC Xmit: LRC Recv: bid (#) side resets 

parity=LRC BCC for both 
Recv: ignores sides 
parity bit 
XS-3 LRC 40 _ $5 (not 
included 
in BCC) 


1 Not in SMDS Frame Mode 


Table 10-2 
Block Check Polynomials 
BCC Type Block Check Polynomial 
CRC-—32 X32 +X26 +X23 +X22 +X16 +X12 +X11 +X10 +X8 +X7 +X5 +X4 +X2 +X41 


CRC-—16 X16 +X15 +X2 +1 


CRC-—CCITT X16 +X12 +X5 +1 


CRC—12 X12 +X11 +X3 +X2 +X+1 
CRC-8 X8 + X2 +X+1 
CRC-—6 X6 +X5 +1 
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(A) BOP Format 


For Bit— Oriented Protocols, the INTERVIEW uses BCC calculations standard for BOP; 
when the unit is in High Speed Frame Mode, the user can select the CCITT polynomial. 


ie 


on the Line Setup screen, the BCC Setup screen is not seeetic The unit uses 
BCC calculations standard for BOP. Instead, Figure 10-9 is displayed. 


Figure 10-9 BCC Setup display in BOP format with High sige hincag Mode selected or in SYNC 
format with HS Frame Mode: s MOS: RTM 


2. In High Speed Frame Mode. When High Speed Frame Mode: | YES. 
the Line Setup screen, the unit uses standard parameters pes BCC calculations 
sets one adel ciaciheottane field: the user may select the CCITT Polynomial: 

sct-16. or €et-s2 on the BCC Setup screen as shown in Figure 10-10. 


*X BCC Setup *xX 


ioe 


[TT-16] 


woh 


CCITT Polynomial: 


CCCTTTIAIG: 16 ised For Sole, HULC, ete) 
(CCITT-3B2 is used for some DXI interfaces) 


Co 


\SeTect 
maa i 


Polunomial For BCC Re HLLODS 
ummEs CCITT 32 


> 


mais 


Figure 10-10 The only BCC parameter selection for BOP in High Speed Frame Mode is the CCITT polynomial. 
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In this mode an INTERVIEW 8800 TURBO supports applications for monitoring 
and emulation of the SMDS DXI (Data Exchange Interface) at T1 and El data 
rates with no additional hardware requirement. The DXI protocol is used 
between routers and SMDS DSUs i in BOP format with an optional 32—bit CRC; 


select CCITT Polynomial: © Gcii-s = on the BCC Setup screen as shown in 
Figure 10-10. 


(B) Sync and HS Frame Mode Formats 


For Sync in SMDS Frame Mode (Switched Multimegabit Data Service) and ATM 
Frame Mode (Asynchronous Transfer Mode), the INTERVIEW defaults to the BCC 
calculations standard for these modes. The parameters for these calculations cannot 
be changed on the BCC Setup screen and do not appear—the standard BCC Setup 
screen is inaccessible (see Figure 10-9). 


(C) Sync and Start—Stop Formats 


When a format eee than BOP i iS er reciee on the Line Setup menu, the unit must be 

set up for BISWNE = «or | SELECTABLE ~CRC Mode depending on the code selected on 

the Line Setup m menu. . The various correct configurations for = S¥8¢. or start—stop 
i@ and 866 ) are detailed below. 


i. ee or ASCII code. Both EBCDIC and ASCII require CRC Mode: 

| Sisyne. —, but EBCDIC uses a 16—bit CRC—16 calculation while ASCII uses 
an 8 -bit LRC check. You may redefine the values of the BCC control characters 
using alternate control characters, standard alphanumerics, or hexadecimal 
characters. You may also indicate that the control character does not exist by 
leaving the field blank. See Section 10.6 on bisync CRC—mode operation. 


ence to calculate > BCCs. aa of the BCC baparhetsiet may be 
changed to meet specific applications. 


SEP ’95 | 10-9 


INTERVIEW 8000 Series Basic Operation: 951—B0424—01 


3. BAUDOT. Since Baudot does not normally support block checking, there are no 
standard settings. 


Figure 10-12 BCC setup for ASCII. 


Figure 10-13 BCC setup for IPARS. 


4, ce XS—3, or SELECTRIC. Selecting SELECTRIC 
_ or for either of the start—stop formats will require e the BCC aoa 
ican in Figure 10-14. The S38 
All three codes require | Sété a check to 
determine BCCs. Any of the BCC parameters may be changed to meet specific 
applications. 
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Figure 10-14 BCC setup for EBCD or SELECTRIC 


Figure 10-15 BCC setup for XS—3. 


hexadecimals. In the START/INCL field only, characters may also be entered in the 
not—equal format. See, for example, the IPARS setup in Figure 10-13. 


f 
Entries on the menu may be made 


The BCC Setup 
Setup parameter 


10.5 BCC Setup Menu F 
parameters. 
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Use control characters instead of hexadecimals where possible, since hexadecimals commit 
you to a particular parity that may change later on. An ASCII &, for example, is hex °% or 
*, depending on the parity selected on the Line Setup menu. If you enter: in the STX or 
START/N/INCL field on the BCC Setup screen, the software will recognize « only in 
odd—parity ASCII data. An entry of *, on the other hand, will adjust for whatever parity 
is enabled on the Line Setup menu. 


Table 10-3 
BCC Setup Menu Fields 


Type Indicates method of BCC calculation selected. Polynomial 
expansions of each CRC type are listed in Table 10-2. 


LRC Parity Displayed when Type: LAC is selected. Identifies how 
the parity bit in the BCC character is calculated. 
LARC = parity bit in BCC character the result of an LRC 
on the parity bits within the message 
VRC = parity bit the result of a VRC on the BCC 
character 
RESET = parity bit always 0 
SET = parity bit always 1 


initial State Sets initial state of block check character. 
RESET = all0’s. When Type is LAC, this selection 
yields an even longitudinal check. 
PRESET = all 1’s. When Type is LRC, this 
selection yields an odd longitudinal check. 


Invert BCC YES produces an inverted BCC by changing 1’s to 0 and 0’s to 1. 
CRC Mode Allows choice between BISYNC and SELECTABLE CRC 
modes. 
BISYNC control Data—entry fields displayed for BISYNC CRC mode only. 
character fields Allow you to select the characters that contro! 


block—checking. Default is standard set of bisync control 
characters. Alphanumeric, hexadecimal, and control 
characters are legal. 


START/INCL Displayed when SELECTABLE is chosen. Identifies the 
character(s) on which the INTERVIEW initiates BCC 
accumulation, and includes the character(s) in the 
accumulation. For this field only, characters may be entered 
in either normal or not— equal format. 
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Table 10-3 (continued) 


START/N/INCL 


STRIP 


END/INCL 


END/N/INCL 


END/STAYSTARTED/INCL 


END/STAYSTARTED/N/INCL 


ABORT 


Affects 


Displayed when SELECTABLE is chosen. Identifies the 
character(s) on which the INTERVIEW initiates BCC 
accumulation, and does not include the character(s) in the 
accumulation. 


Displayed when SELECTABLE is chosen. Identifies 
character(s) to be stripped from BCC accumulation. 


Displayed when SELECTABLE is chosen. Identifies the 
character(s) on which the INTERVIEW ends BCC accumulation, 
and includes the character(s) in the accumulation. Initiates 
processing of BCC. Returns to START state when processing 
is complete (see Figure 10-17). 


Displayed when SELECTABLE is chosen. Identifies the 
character(s) on which the INTERVIEW ends BCC 
accumulation, and does not include the character(s) in the 
accumulation. Initiates processing of BCC. Returns to 
START state when processing is complete (see Figure 10-17). 


Displayed when SELECTABLE is chosen. Identifies the 

character(s) on which the INTERVIEW ends BCC 

accumulation, and includes the character(s) in the 

accumulation. Initiates processing of BCC. Returns to 
ACCUMULATE state when processing is complete (see Figure 10-17). 
This function is performed by the ‘6 (Intermediate 

Block—check or ITB) character in bisync. 


Displayed when SELECTABLE is chosen. Identifies the 
character(s) on which the INTERVIEW ends BCC 
accumulation, but does not include the character(s) in the 
accumulation. Initiates processing of BCC. Returns to 
ACCUMULATE state when processing is complete (see 
Figure 10-17). 


Displayed when SELECTABLE is chosen. identifies 
character(s) on which the INTERVIEW aborts BCC 
accumulation and returns to START state (See Figure 10-17). 
This function is performed by % in bisync. Note that 

the abort function does not generate an abort overlay on the 
screen. The user may enhance the abort character in the 
Enhance field on the Display Setup menu. See Section 
6.3(D). 


This field pertains to the ABORT character on the 

preceding line. The choices are 7LINE or BOTH. The abort 
character may cause only the side of the line sending the 
character to reset its BCC; or it may have this affect on 
both sides. & in EBCD/SELECTRIC is an example of a 
character that resets BCC on both sides. 
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Figure 10-16 A valid BCC for nontransparent bisynccan be configured “manually” using SELECTABLE 
parameters. 


10.6 BISYNC vs. Selectable CRC Mode 


The INTERVIEW supports an expanded subset of IBM’s “Binary Synchronous Control 
Procedures” (BISYNC) that covers a wide variety of BISYNC—type applications including 
Burroughs, Honeywell, Univac, ISO—1175, and others. 


Sgt hatte 


Figure 10-11 shows the menu subfields under CRC Mode: Biswne._._ In these subfields 
you may specify the values of the six BISYNC control dnamceig (DLE, ITB, SOH, ENQ, 
STX, and ENDS) which appear on the BCC Setup menu with default character values 
already assigned (see Figure 10-11). 


S85 


BISY! configuration has one important advantage, however, in that it 
frplements full ° transparency. When CRC Mode: = #SYNC_—- is employed, the 
appearance of ° « will enable a transparent mode in sahich all control characters ad sale 8 
are accumulated as data characters while their control functions are ignored. | ABLE 
mode offers no similar mechanism for treating control characters as data. The eS 
setup in Figure 10-16 will work, therefore, only as long as the bisync data is not 
transparent. 
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Most of the bisync control characters have pan on the other set of BCC 
parameters; accessed under CRC Mode: © SELECTABLE 


Setup screen. Compare this screen with the bisyines screen in Figure 10-1 1. Note that the 
names of the fields in Figure 10-16 are functionally descriptive. Start—Of—Header and 
Start—of—TeXt characters, for example, are really START/Not/INCLuded characters. This 
indicates that they activate block—check accumulation but they are not themselves 
included in the calculation. & and &, on the other hand, which end the BCC 
accumulation, are included in the block—check calculation. Note also that the set of 

a SELECTABLE pdseesege is more complete, and that rappin distinct characters may be 
desiana cst 


A state diagram of | Setetasie.- parameters is presented in Figure 10-17. In this diagram, 
process—BCC state does the following: 


@ Calculates and displays BCC result. 
® Reinitializes BCC remainder. 


@ Ifend character was a STAYSTARTED character, returns to accumulate state. 


@ Otherwise, returns to start state. 
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ACCUMULATE 


STATE 


Figure 10-17 State diagram for CRC Mode: selectable. (+) means the character is included in BCC calculation; (—) 
means the character is not included. 
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BERT Setup (RS—232) 


PATTERN: 63 511 2047 4095 32767 ALT~1/0 FOXMSG MSG BUF 


HANDSHAKE: ee 


RESYNC: ON OFF 


PREAMBLE: 55. 


SYNC PATTERN: lc. dn 


BLOCK SIZE: 1000 10000 PATTERN 
TEST LENGTH: SECONDS BITS BLOCKS CONT 


[es 
| #: 1000 10000 100000 PATTERN 


ERROR INJECTION RATE: SE-5 
(Enter bit error injection rate) 
(Enter error injection rate exponent) 


MESSAGE BUFFER: 


a) BERT —s 


ee he 4 ALT-1/0 FOXMSG MSG BUF 


Figure 11-1 Menu selections on the BERT Setup screen. 
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11 Bit Error Rate Testing 


The INTERVIEW can transmit and analyze Bit Error Rate Tests consisting of five different 
pseudorandom bit patterns, a series of alternating 1’s and 0’s, a canned fox message, and a 
user—assigned message of up to 259 characters. The INTERVIEW can send and analyze BERT 
patterns in synchronous or asynchronous format over transmission facilities that are full duplex or 
half duplex. 


11.1 Pseudorandom Bit Patterns 


BERT data may be transmitted and analyzed in pseudorandom patterns of 63, 511, 2047, 
4095, or 32767 bits. The algorithm for each pattern is diagrammed in Figure 11-2. 


BERT 2047 


eens manne Bae 
CEE T ETE Dele 


BERT 4095 


BERT 32767 


Figure 11-2 BERT algorithms. 


SEP 95 | 11-3 


INTERVIEW 8000 Series Basic Operation: 951—B0424—01 


11.2 Test Configurations 


Tests can be configured for one tester or two. 


A standard one—tester configuration places the remote modem (remote from the 
INTERVIEW) in a loopback condition. See Figure 11-3. The INTERVIEW generates the 
BERT data and analyzes the data upon its return over the transmission line. This is the 
easiest test to configure, since the INTERVIEW’s BERT analyzer automatically looks for 
the same pattern of data that the unit generated. 


When another BERT generator is used at the remote site, each tester analyzes the data 
generated by the other. See bottom of Figure 11-3. There is no looping of data. Both 
testers must generate data that matches bit for bit. Selections on the Line Setup and 
BERT Setup screens let the user control the pattern of information bits, the number of 
information bits allotted to a character, the stop bits used along with a start bit to frame 
each character (async only), and the sync characters necessary for locating (and relocating) 
the beginning of a fox or user— defined pattern. 


The two—tester configuration can be thought of as two separate one—way tests. From the 
point of view of each tester, the transmitted BERT data is superfluous. The data that is 
received and analyzed is the test data. 


MODEM IN 
LOOPBACK 
MODE 


FULL—DUPLEX 


| DATA LINK 


FULL— OR HALF—DUPLEX 


DATA LINK 
BERT i | 
seer: (E il | MODEM | 


Figure 11-3 Two test configurations: loopback and two—tester. 


| BERT | 
[oon iH | TESTER 


11.3 BERT Operation: Full Duplex 


When the test—interface module (TIM) for RS—232/V.24 is locked in place in the slot at 
the rear of the unit (see Section 1), the RS—232 subset of parameters on the BERT Setup 
screen is enabled automatically. On the RS—232 Interface Control menu, RTS, CTS, and 
CD all should be set to | - for full—duplex operation. 
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Section 11.5), press (™]. In full—duplex testing, whenever you execute a run, the 
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INTERVIEW will begin to operate both as a BERT generator and analyzer. 
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Figure 11-5 BERT Setup screen. 


The unit will begin transmitting immediately. The transmission will consist of the bit 
pattern chosen on the BERT Setup menu according to the format entered on the Line 
Setup menu. 


The INTERVIEW also begins immediately to perform a BERT statistical analysis on all 
received data. If you press [F3], RESET, while the pattern is being transmitted, the pattern 
will not be interrupted but the statistical counters will clear. See Section 11.7(E). 


BERT Operation: Half Duplex 


To operate over half—duplex transmission lines, go to the RS—232/V.24 Interface Control 
screen n (press & Proaran) (Et), (2 FA), (F2)) and change the handshaking control leads yiabe cTs, zene ey 
: : _.. On the BERT Setup menu, select Handshake: HAE 


During the test you will transmit data one block at a time. (See Section 11.5(F) for a 
definition of “block.”) After every block of information that it transmits, the 
INTERVIEW will drop its control lead and relinquish the data link while the remote tester 
transmits a block. 


On the Line Setup menu, select Mode: . Then press roam, [Fi], [Fs], to enter the 
BERT Setup screen. When you have eG your selections in these BERT—menu fields 
(see Section 11.5), press [™]. 


CAUTION: As soon as the INTERVIEW begins running in either of its 
BERT modes, it will interfere with any active communications on the 
interface. Be sure that it is all right to break the line and transmit test 
data on it. 


When the INTERVIEW operates in half duplex, it does not transmit and receive BERT 
data at the same time. When you send the Run command to start the test, the unit is in the 
“receive and analyze” mode. Once it has received a complete block of data, it will shift to 
“generate” mode and transmit one block automatically. 


SEP ’95 


aseecpyemenisaovetsteeenmartem nD tte OO NORRIE eh nsession ean ri 


11_Bit Error Rate Testing 


In this situation, both ends are waiting; press [F5], START, to initiate the sending—receiving 
cycle with a transmission. 


11.5 BERT Setup Screen 


(A) Pattern 


With the cursor in the Pattern field, press (Fe scx) tO rotate between a series of 
alternating 1’s and 0’s, a canned fox message, a user—assigned message of up to 259 
characters, and five different pseudorandom bit patterns. The INTERVIEW both 
transmits and expects to receive this pattern while it is in BERT Mode. 


When | MESSAGE BUFFER is selected in this field, the pattern will consist of the contents 
of the 259- Sine message buffer represented by five data—entry lines toward the 
bottom of the BERT Setup menu. 


Do not run the 1010 pattern if you have selected ASYNChronous (or ISOChronous) 
start—stop framing on the Line Setup menu. 


(B) Handshake 


In this field, select Handshake: | FULL DUPLEX. or | HAC OuUPLEX =. The selection will 
determine whether seenisibln te anda sync charaiiers can apy Gianni’ to the data (half 
duplex) and whether the resync function can be enabled (full duplex only). In Run 
mode, the full—duplex pattern will run continuously for the duration of the test, while 
the half—duplex test will be transmitted one block at a time before turnaround. This 
field configures the test sequence, not the interface. The interface must be 
configured on the Interface Control screen in accordance with Table 11-1. 


Table 11-1 
Full— or Half—Duplex BERT 
(RS—232/V.24 Interface Control screen) 


RTS CTS CD 


Full duplex: on on on 


Half duplex: switch switch switch 


(C) Resync 


Use the — function to prevent one missed bit—time from skewing an entire test. 
: .ON-. is valid only when the screen is configured for full duplex. This selection 
allows you to go out of test—sync after a fault has been detected (see Section 11.9(G), 
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Number Of Faults) and back into synchronization after a short interruption. When 
out of sync, the receiver stops analyzing bits and counting errors and waits for 
synchronization to turn the analyzer on again. 


Resync: ON avoids a bit—error rate approaching fifty per cent for pseudorandom 
patterns over a long error count. (The analyzer will “guess” right fifty per cent of the 
time even if it is out of sync with the incoming test data.) 


| Table 11-2 
BERT Pattern (BERT Setup screen) 


PATTERN: BERT ALGORITHM ALT—1/0 FOX/MSG BUF 
(63, 511, 2047, 4095, 32767) (synchronous 
only) 
Handshake: Full or half duplex Full or half duplex Full or half duplex 
Resync on: Algorithm (full duplex) 1010 (full duplex) one or two 
or sync chars (switched) or sync chars sync chars 
Preamble char: selectable (switched selectable (switched selectable 
line—use only) line—use only) (switched line—use 
only) 
Sync chars: 1st pattern—byte selectable, selectable 
selectable, switched switched line—use 
line—use (half duplex) (half duplex) only 
only 
Block size: 1 Kbit, 10Kbit, or 1 Kbit or 1 Kbit, 10 Kbit, or 
pattern 10 Kbit pattern 
Test length: selectable # of seconds selectable # of selectable # of 
or blocks; 1 K, 10 K, seconds or blocks; seconds or 
100 K, or pattern # of 1K, 10 K, 100 K, blocks; 1 K, 
bits; or continuous or pattern # of bits; 10 K, 100 K, or 
or continuous pattern # of bits; 
or continuous 
Error Injection Rate: selectable selectable selectable 


For a pseudorandom pattern, resync means going out of sync and performing the 
algorithm on two bytes of data in order to predict the third byte. Since the algorithm 
may be performed at any point in the cycle, there are no sync characters. - 


For the fox pattern or the user—defined message buffer, resync means going out of 
sync when a fault occurs and looking bit by bit for the sync pattern entered in the Syne 
Pattern field on the BERT Setup (not the Line Setup) menu. 
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In half—duplex BERT testing, Resyne: .9N_ i 
synchronization at the end of each block ica the bine t turns garaad: but never in the 
middle of a block. 


A fault in half duplex means that synchronization was missed entirely for a block. 
The analyzer stays out of sync until the next line turnaround. 


On a noisy circuit, a fault may not imply that the analyzer has lost synchronization 
with the incoming BERT pattern. In spite of a high error rate, the test should remain 
in sync. Select Resyne: S& to prevent the analyzer from going out of sync and 
suspending its error count while waiting to resynchronize. 


(D) Preamble 


This selection is enabled when the BERT Setup menu is configured for half duplex 
only. One or two bytes selectable by the user can be prefixed to the sync pattern in 
half duplex tests. The default entry in this field is two bytes of °s , a character with an 
alternating pattern of 0 and 1 bits. After line turnaround, a modem can use this 
pattern from a remote DTE to put its bit clock into phase with the new carrier. 


Since preamble characters always follow carrier turnaround and precede 
synchronization, they are not checked by the BERT analyzer for error. 


Pressing to blank this field will prevent the preamble pattern from being 
transmitted. 


(E) Sync Pattern 


Sync characters have a special role in BERT testing. Because they provide message 
synchronization as well as character sync, BERT analysis requires sync characters in 
line setups where they would not normally occur—in asynchronous fox—pattern 
testing, for example. To cover these special applications, the BERT Setup screen is 
provided with its own Sync Pattern field. The Sync Char field on the Line Setup menu is 
inoperative during BERT tests. 


1. Sync characters in fox or user—defined tests. Default is *% in the four—character 
Sync Pattern data—entry field. Alphanumerics, control characters, and 
hexadecimals are legal. Entry of one, two, three, or four characters is legal. A 
blank field is treated as default: + ¥. 


In full—duplex BERT tests, sync characters precede each fox message or 
user—defined message. In normal synchronous data transmission, sync 
characters help the receivers locate character boundaries. In BERT tests they do 
more: they help the analyzer find message boundaries. For this reason, sync 
characters precede fox and user messages in asynchronous tests as well as 
synchronous. 
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In a full—duplex fox or user test with few errors, the sync pattern is transmitted 
repeatedly but used only once by the analyzer. After initial synchronization, the 
analyzer stays in sync and does not look for the sync pattern. The sync characters 
that precede each successive message in the test are treated as data and checked 
for bit errors. 


In half—duplex BERT, the sync characters precede every transmission in fox and 
user tests. They are not repeated in mid—transmission. They never are treated 
as data. 


BERT testing can be tricky when two different brands of tester are being used, 
especially when a data pattern is being tested. Even fox messages will vary with 
different testers. Some use STX—ETX, some aes! bh eo . DOGS” instead 
of “JUMPS... DOG,” and so on. Design a | MESSAGE BUFFER test to mirror the 
fox message of the other tester. Use the Swi) anaia n field for the first character 
(or more) of the fox message (“«,” for example, or “T”’) in cases where the other 
tester does not send * +. Then continue the message on the first line of the 
Message Buffer. Figure 11-6 shows how the Sync Pattern field is used in conjunction 
with the message buffer to design a customized fox pattern. 


*K BERT Setup %**« 


Handshake: FULL DUPLEX 
Resync: 
Sync Pattern: 

Block Size: (qaagias 
Test Length: BLOCKS . 
Error Injection Rate: SE-5 


Message Buffer: HE QUICK BROWN FOX JUMPS OVER THE LAZY DOG 
Bies4oc7ao... ee ee 


Msg Text: HE QUICK BROWN FOX JUMPS OVER THE LAZY DOG G123456789% 
a ae = ee 2 a ee 


Figure 11-6 If the other tester does not send sy sy, synchronize on the first two characters which 
are sent. 


2. Pattern—synchronization in pseudorandom tests. For a pseudorandom pattern in 
full duplex, the Sync Pattern field does not apply. Since the algorithm may be 
performed at any point in the cycle, there are no sync characters. 
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Synchronization for half—duplex pseudorandom tests is more complicated. The 
first few bits received after the line turns around are important bits to be tested. 
Both the transmitting and receiving testers must agree in advance on the point in 
the algorithmic series where the half—duplex test will begin. 


Here the Sync Pattern field is used not for standard sync characters but rather to 
identify the point in the pseudorandom pattern where the test will begin after 
each line turnaround. This special use of the Sync Pattern field allows the operator 
to program the INTERVIEW for compatibility with half—duplex testers from 
other manufacturers. 


To program a synchronization point into a half—duplex test, the user must know 
the eight bits that precede the point and the eight bits that follow. For example, 
suppose that the eight bits preceding a sync point in a 2047—bit test are 
10100001. 


NOTE: In the notation above, the first bit transmitted is the 
rightmost. This is consistent with the presentation of binary patterns 
in all INTERVIEW screen—displays and documents. This 
right—to—left ordering of bits is well suited to 

binary —to—hexadecimal and binary—to—ASCII/EBCDIC 
conversions; but the usual presentation of bits in the BERT literature 
is left to right. 


Since this binary pattern corresponds to the hexadecimal number: , the user 
would move the cursor to the Syne Pattern field and enter: in the first data—entry 
position. Suppose also that the eight bits following the sync point (and therefore 
the first eight bits transmitted after line—turnaround) are 01001000 (hex. ). The 
user enters “s in the second position of the Syne Pattern field. Figure 11-7 shows 
the full pattern—sync entry. 


“e will be the first character transmitted in the half—duplex 2047—bit test. Since 
some algorithms are based on strings longer than eight bits (see Figure 11-2), the 
preceding character ( °:) was included in the Sync Pattern field; but this character is 
not transmitted. 


When it is receiving and analyzing, the test synchronizes on the character in the 
second position in the Sync Pattern field (“s in our example). If there is an error in 
one of these first eight bits, synchronization will be missed and the test will record 
a “fault.” See Number Of Faults, Section 11.9(G). Following the sync character, 
erroneous bits are recorded as BIT ERRORS. 
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Figure 11-7 Pseudorandom tests in half duplex require pattern—syncing. 


In certain cases, two bytes of sync may be insufficient to begin a half—duplex 
pseudorandom test. The 32767 pattern, for example, requires 15 bits to calculate 
the 16th bit and succeeding bits. If Bits: & is selected on the Line Setup screen, 
a two—byte entry in the Sync Pattern field is sufficient. But if a smaller 

bit— number is selected, two hex characters in the Sync Pattern field will not 
represent the number of bits that the algorithm requires to continue. 


In such cases, use the four places in the Sync Pattern field (in conjunction with the 
bit number in the Line Setup) to construct a pattern that is at least as long as the 
algorithmic series (see Figure 11-2). The last character in the pattern will be the 
first byte transmitted and analyzed. 


3. Default pattern—sync. There are two default sets of half—duplex sync points in 
the INTERVIEW. These are outlined in Table 11-3. BERT testers that use set 
#1 include the TREND Data Tester 100 series. NAVTELs Datatest IT Plus uses 
default set #2. 


To operate with sync—point set #1, enter ¥% in the Sync Pattern field. To operate 
with set #2, clear the field (press («")). If fewer than two characters are entered 
in the Sync Pattern field, the unit will default to set #2. ee that the 

“HALF DUPLEX 1s selected. 
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Table 11-3 
Half—Duplex BERT: Default Synchronization Points 


Pattern 1st 8 Data Bits Preceding 8 Bits Entry in 
Transmitted in Pattern Sync Chars Field 
Set #1 
63 AS % YY or % 3 
511 “6 A, ¥Yor% % 
2047 % 5% ¥ \ or > % 
4095 5 a, ¥ Y or > 
32767 % Fe ¥ ¥Y ore % 
Set #2 
63 Be AS no chars or "3 & 
511 ‘¢ * no chars or % % 
2047 8 ms no chars or % 
4095 5, A, no chars or *: : 
*% Fe no chars or *r % 


(F) Block Size 


A block can be the length of a cycle or message (| PAHEBN ), or | 400 S 
bits rounded to the nearest byte. A block is a component of a test: complete tests 
often are measured in blocks. 


CAUTION: The definition of a block varies from standard to standard 
and from BERT tester to BERT tester. Some standards define a block as 
the pattern length while others specify 1,000 bits. The user must 
ascertain and then select the proper definition. 


§ pattern: a block in this ten aan is a set number of bits. 


When a pseudorandom pattern is chosen, the message is one cycle of the pattern. 
The shortest pseudorandom block is 63 bits, while the longest block is 32,767 bits. 


In half—duplex BERT, each transmission is one block. The line turns around 
following each block. After turnaround, the test continues. 
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(G) Test Length 


Tests are measured in blocks, bits, or seconds. They can also be | 


reratatatete’ 


The Test Length: BOCKS. selection brings up a four—digit # field that accepts 
entries from 1 to 9999, The shortest pseudorandom block is 63 bits, so the shortest 
pseudorandom test that is one block long is also 63 bits. The longest test measured in 
blocks will be 9999 times the longest pattern (32,767), or 327,637,233 bits. 


The Test Length: 86CONS _ field also brings with it a # field, with five places for 
numbers from it to 099, 999, The maximum number of seconds comes to slightly more 
than twenty—seven and three— quarter hours. 


: is selected, a # field apres with these rotating 


selections: © 


(H) Automatic Error Injection 


Errors can be injected in a bit pattern automatically at a preselected rate. (They may 
also be injected manually from the keyboard: see Section 11.7 below.) The Error 
injection Rate field defaults to 5E—5, equivalent to 5 errors per 100,000 bits. The two 
fives are variables in this formula. The first five is the error rate and can be 
overwritten with numbers in the range of 0O—9. The second five is the negative 
exponent and can be changed to any number in the range of 2—9. 


Read the “E—” in the formula as per 10—to—the—exponent bits. For example, 1E—2 
means 1/102 or 1 error per 100 bits. OE—6 means 0/106 or no errors per 1,000,000 
bits, equivalent to zero. Using 0 as the first variable is equivalent to injecting no 
errors and, in effect, disabling the field. 


The highest automatic—error rate selectable would be 9E—2 or 9/102 or 9 errored 
bits per 100 bits. The lowest rate of injected errors would be 1E—9 or 1/109 or1 
error per 1 billion bits. 


11.6 Transmission Format: Line Setup Menu 


Certain selections on the Line Setup menu will affect the pattern of bits transmitted 
during a BERT test. The screen is illustrated in Figure 11-4. 
(A) Code 


If your BERT pattern is a fox message or a user—defined message that contains 
alphanumerics, the Code that you select on the Line Setup menu will affect the 
pattern of bits in your test. If your test involves sync characters, remember that the 
bit pattern for ¥*% is different for ASCII and EBCDIC. 


Testers on either side of a transmission link should be configured for the same code. 
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(B) Bits 


oe _— : format. In all other BERT configurations, 
characters are formed an to the bit- number specified here. 


(C) Parity 
For 5, 6, or 7 information bits in async or isoc format, you may select the type of 
parity. (For 8 information bits, even, odd, or no parity is available in async or isoc 
format. Eight bits plus mark or space parity is not available in any format.) The 
parity bit is additional to the information bits. 


The BERT test transmits and checks parity. It calculates parity on the data bits it 
expects to receive, not the actual data bits. This is to prevent an errored data bit from 
causing a parity error and being counted twice as a result. 

(D) Format 


PO Ne itn CRN OR Bssosieiatcies Noha 
Be ny 8 oY ge eR cine, eke ite 
ormat: EERO gy SOMME  hoth pes 
Bai bh) ete Be No Staten oN MHD ote 


sistemas 


1. Sync. If Format: | Sync 


we 
bs ne 


= is selected on the Line Setup menu and a pseudorandom 
(or alternating 1/0) pattern is the BERT Setup selection, the pattern will be 
transmitted bit for bit without synchronization or character—framing. The Line 
Setup selection fields from Code down to (but not including) Bit Order/Polarity are 
invalid. 

If a character—oriented (fox or message — buffer) pattern is selected on the 
BERT Setup screen, the precise bit pattern will be determined pe i the Code, 
Bits, and Parity selections on Line Setup. The fields from Format: | syne 


Bit Order/Polarity are invalid for BERT, however. Sync Saeed are eatsved on 
the BERT Setup screen. See Section 11.5(E). 


2. BOP This softkey 1 is nonfunctional. The selections default to the same as if 
SYNC. were selected. 


3. Async. If Format: As¥86 is selected on the Line Setup menu, stop bits (ones) and 
a start bit plore will be added after every fifth, sixth, seventh, eighth, or ninth bit 
in the BERT pattern, depending on the Bits and Parity selections on Line Setup. 
This start/stop—bit framing applies to pseudorandom patterns as well as to 
character—oriented patterns. 


Do not run the alternating 1/0 pattern if you have selected asynchronous (or 
isochronous) start/stop—bit framing on Line Setup. 


4. Isoc. This is a cross between async and sync. It uses asynchronous start/stop—bit 


framing; but unlike async, internal clock (if selected) will transmit clock pulses on 
the clock lead(s) for use by the other device on the interface. 
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(E) Clock 


If clock i is to be supplied by a modem during the test, you can select Clock: 


Note on synchronous and BOP operation: The INTERVIEW can 
transmit using internal clock (SCTE) when it is emulating a DTE; 
but in order to display its own transmit data as well as receive data, 
it must be connected to a modem or other DCE device that is 


providing SCT and SCR clock. 


ialitabattytehst tat sh 


If you are have selected Mode: 8&H#F OTE. and external clock is 
not available for ron or BOP operation, choose Clock 
Source: iNT: 


(F) Bit Order/Polarity 


The pattern of bits in sync and async tests will be affected by the selection in the Bit 
Order/Polarity field only if a character—oriented (fox or message—buffer) pattern is 
selected on the BERT Setup screen. 
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Sync or Async BERT (Line Setup screen) 


_i1 Bit Error Rate Testing 


FORMAT: SYNC ASYNC ISOC 
Mode: BERT DTE or BERT DTE BERT DTE 
BERT DCE or BERT DCE or BERT DCE 
Code: EBCDIC, ASCIl, EBCDIC, ASCIl, EBCDIC, ASCIl, 
EBCD, XS-3, EBCD, XS-—3, EBCD, XS-—3, 
IPARS, SELECTRIC IPARS, SELECTRIC IPARS, SELECTRIC 
Bits: 8, 7,6, or5 8, 7,6, or5 8, 7,6, or 5 
Parity: none none, even, or odd; none, even, or 
mark or space odd; mark or. 
(except 8 bits) space (except 8 
bits) 
Stop bits: N/A 1or2 1or2 
Clock source: external, internal, internal or external, internal, 
or internal split internal split or internal split 
Speed: selectable selectable selectable 
(except external) (except external) 
Bit order/polarity: normal, rev—nor, normal, rev—nor, normal, rev—nor, 


nor—inv, rev—-inv 


nor—inv, rev—inv 


11.7 Run Mode: Keyboard Control 


Whenever you press (™), the INTERVIEW will begin to operate as both a BERT 
generator and analyzer. 
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_ nor—inv, rev—inv 


It will begin immediately to transmit the bit pattern chosen on the BERT Setup menu 
according to the format entered on the Line Setup menu. The pattern will repeat until the 
test ends: see Test Length, Section 11.5(G). 


(A) Freezing the Test 


The pattern can be interrupted from the keyboard. Pressing or (rez) will drive 
the analyzer out of sync and stop the counters. Freeze mode retains the latest results 


display on the screen (Figure 11-8). Hitting f 
analyzer and resume the count from the frozen readings. 


(B) Restarting the Test 


The (rez] key restarts a frozen test. 


ze] 4 Second time will unfreeze the 
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11.8 


‘ans se anon rotenone eee Ra DOR em teenie ese RO PORE EOS OEE 


To restart a test while it is running, use the [F4] softkey, labeled RESTART. This restart 
also reinitializes the syncing process. To clear and restart the counters, press 
RESET. Softkey selections in Run mode are illustrated in Figure 11-8. 


Hitting and (*] will also restart everything—test, syncing process, and counters. 


(C) Manual Errors 


You may introduce errors into the BERT transmission one at a time via softkey. One 
errored bit will be sent each time the operator presses [F1] (INJ1ERR). 


(D) Automatic Error Injection 


Automatic error—injection can be turned on and off by softkey. Press (F2], ERR INJ, to 
toggle this function. See Section 11.5(H), for an explanation of error rates. 


(E) Clearing the Results Screen 


To clear the counters without losing sync, press (F3), RESET. 


(F) Restarting the Test Function 


The test function length was determined on the BERT Setup screen to be measured 
in blocks, bits, or seconds, or to run continuously. Pressing [F4], RESTART, restarts the 
test and reinitializes the syncing process. 


(G) Disabling Transmission 


You may prevent the BERT pattern from sia transmitted while the INTERVIEW 
analyzes a received pattern. Ifthe unit is in|. S&RED!E .. mode, move the breakout 
switch for pin Z on the test interface adule pen to ce open position. If the unit 
isin = SERIE ~— mode, open pin 3 instead. 


Run Mode: Status Line 


The status line of the Run—mode BERT display, shown in Figure 11-8, identifies the 
BERT test and the parameters chosen on the Line Setup menu. The INTERVIEW is 
using these parameters both to transmit and to analyze. Figure 11-8 shows a BERT 511 
test in EBCDIC code; with 8 information bits, no parity, and full duplex pattern; and in 
synchronous mode. 
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IEBCDIC/8/NONE ZF DX/SYNC 
ISTD BERT PARAME 

TEST SECONDS: 
BLOCKS SENT: 
BLOCKS RECEIVED: 


BIT ERRORS: 


NUMBER OF FAULTS: 


11x 


STATUS INFORMATION 
ERROR INJECTION: [mail 
INJECTION RATE: [Samuel 


| PATTERN SYNC STATUS: 


RATE 


ERROR: 
SECONDS: 


LINTIERR ERR INJ RESET RESTART 


Figure 11-8 The BERT Results screen displays setup status, receiver —sync status, error injection rate, 
seven counters, and three rate calculations. 


Run Mode: Statistical Display 


BERT results are displayed on the Run—mode BERT Statistics screen. You may access 
this display by pressing the STATS softkey on the top—level softkey rack, followed by the 
BERT softkey. 


BERT counters increment to 264 —1, or approximately 1.8 times 1019. For practical 
purposes these counters are unlimited. 


Each counter enters Run mode at 0.0000E00. The top of Figure 11-9 shows the block 
counter on the verge of rolling over to a new exponential value. The bottom of the figure 
shows the effect of the next block received: the exponent has incremented so that the 
counter is being updated on every tenth count instead of every one. The counter will be 
updated next when ten new blocks have been received. 


Figure 11-9 This is a before —and—after illustration of the block counter receiving its 100,000th block. 


Three of the counters have Rate displays adjacent to them. See Figure 11-8. These rates 
are to be read in the same way you would read an entry in the Injection Rate field on the 
BERT Setup menu (see Section 11.5(H)): 9.0000E—3 means 9 times 1/103 or 9 errors 
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per 1,000 bits. Rates are displayed in real time. They enter Run mode at 0.0000E—0 and 
remain at zero until a bit error or block error or errored second occurs. Once an error 
rate is posted, the displays will behave like decrementing counters: while the number of 
bits, blocks, or seconds increases steadily, the rate of error will decrease. The top of 
Figure 11-10 shows a Rate display for bit errors that stands at 1.0000E—4 or 1 error per 
10,000 bits. When the next bit arrives, unless it is an error the rate will decrease. The 
bottom of the figure shows the action of the display as the rate of error decreased: 1 per 
10,000 became 9.9999 per 100,000 (9.9999E—05). 


Figure 11-10 As the rate of error decreases, the minus— exponent grows larger. 


(A) Test Seconds 


This counter is incremented once for every second the test runs. 


(B) Blocks Sent 


The current number of blocks sent is recorded here. A block is defined in Section 


11.5(F). 
(C) Blocks Received 


This shows the current number of blocks received. If this count is not incrementing, 
the INTERVIEW is not syncing on a pattern and the PATTERN SYNC STATUS field on 
the lower right of the BERT statistical display screen should say OUT OF SYNC. 


(D) Bit Errors 


The bit sequence received is compared with that expected in accordance with the 
parameters chosen on the Line Setup menu and the BERT Setup screen. The count 
of received bits that do not match the expected pattern is displayed here. This 
counter value in relation to total bits is given in the Rate column at the right of the 
counter, expressed in errors per exponent of 10. 


(E) Blocks In Error 


The number of blocks in which one or more bit errors have occurred is recorded. A 
rate calculation of this value to total blocks received is given to the right of the 
counter in real time. 


NOTE: If two testers are being used, verify that both are defining 
block size in the same way. See Section 11.5(F). 
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(F) Error—Free Seconds 


This counter will increment when the Test Seconds counter increments until one or 
more errors have been found during the last second. The rate of this counter value 
compared to total seconds is given to the right of the counter in real time. 


(G) Number Of Faults 


“Fault” has different meanings for full and half duplex. In full duplex, a fault is 
recorded whenever an error is detected in more than 25 percent of the bits received 
over a certain period of time (approximately 16 bits in 64 contiguous bits). This 
percentage is considered sufficient to indicate that a bit time has been missed. 


In full duplex, if Resync: ON has been selected on the Transmit Mode menu the 


INTERVIEW’s receiver will resynchronize every time a fault is found. 


In half duplex, a fault occurs when the analyzer sees bit transitions that indicate a 
new block of BERT data but fails to recognize the sync pattern or the sync character. 


(H) Error Injection 


The status of Error Injection may be ON or OFF; it is toggled manually by the ERR INJ 
softkey. In Run mode it is turned on and off by the [F2) softkey. 


(1) Injection Rate 


This status field simply reports the error—injection rate that the user has entered on 
the BERT Setup menu. 


(J) Receiver 


BERT analysis begins when the receiver synchronizes on incoming data. The 
PATTERN SYNC STATUS line on the results screen reports on receiver status. At all 
times during a BERT run, the line displays one of two messages, IN SYNC or OUT OF 
SYNC. 


ie eee is established, the receiver can go out of sync only if Resync: 


tetany etatetatetetet 


raratatata’ 


When the resync function is turned off, the IN SYNC condition, once established, will 
remain in effect until the test ends. This setup is appropriate for relatively brief tests 
on noisy circuits. 


11.10 Loopback at the Transmitting INTERVIEW 
The INTERVIEW can analyze its own BERT transmission without being connected to the 


data interface. This is a good way for you to become familiar with the BERT test 
procedure before you apply it to a system. 
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With the interface disconnected, power up the unit and select Mode: . - on the 
Line Setup menu. Then select a configuration compatible with the Tecan in 
Table 11-2 and Table 11-3. Select internal clock. 


Press (w]. You will see only the first two counters, Test Seconds and Blocks Sent, 
incrementing. This is the way the Run—mode display will appear when you are sending 
the BERT pattern to another BERT analyzer. No statistical analysis is being done because 
the BERT analyzer is not seeing the transmitted pattern. The report on Receiver status is 
OUT OF SYNC. 


Press (room|. On the breakout box on the test—interface module (TIM), patch TD to RD. 
Press (»*]. This time you will see the first three counters incrementing: Test Seconds, 
Blocks Sent, and Blocks Received. The receiver is now IN SYNC. The INTERVIEW’s 
BERT analyzer can see its own transmission but it is unlikely that it will find any errors in 
its own data. 


Use the [F1] key to introduce errors into the transmission. Observe the next three counters 
and the rate measurements alongside them. The [Fi] key will not introduce a fault. 


Run another test into which you have injected automatic errors. An Error Injection Rate 
entry of 1E—5 on the BERT Setup screen will produce one errored bit for every 100,000 
bits and a bit—error rate of 1.0000E—5. 
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12 Standard Interfaces 


The INTERVIEW contains a universal logic interface that supports data rates into the 
megabits—per—second range. Physical interfaces that are adapted to the various data rates are 
provided in the form of test—interface modules (or TIMs). 


The INTERVIEW 8000 Series offers the user a choice of standard TIMs; see Table 12-1 for the 
TIM (and, for some units, MUX board) selections available for each unit. The TIM the user selects 
will have its own specific documentation with it. For optional TIMs currently available, see Section 
13. Some interface module provides breakout patching and switching for each lead. 


TIMs are modular and simple to install. There are two steps to installing an interface module: 

1) With the unit powered off, insert the TIM into the module slot at the rear of the unit and press 
until it latches; 2) apply the proper LED overlay in position on the front of the unit above the 
screen. The overlay is a flexible plastic strip with a small tip on each end that fit into notches in the 
front panel. The overlay covers the front—panel green—red LEDs and gives them 
connector—specific identification. 


The test—interface module locks into place in the back of the unit and a small release bar must be 
pressed to unlock it. The rear of the unit is illustrated in Section 1 of this manual. The interface 
softkey ((F2] on the Setup Menu) will reflect the type of TIM installed, such as RS232, v.35, RS449, 


RC8245, TTL, etc. 
Table 12-1 
Test Interface Module Standard Selections for INTERVIEW 8000 Series Units 
MODEL UNIT MUX 1st TIM Addn’! TIM 
(Select one of:) (Select one of:) 
INT —951 —OX2—0X,000 INTERVIEW 8100 Single— Port EIA—232 
TURBO or Single—Port V.35 
INT —951 —1X2—0X,000 INTERVIEW 8200 Single— Port EIA—232 
TURBO or Single—Port V.35 
INT—951 —1X2—0X,000 INTERVIEW 8200R Single—Port EIA—232 
TURBO or Single—Port V.35 
INT—951—1X2—691X,01 INTERVIEW 8200-—B Single— Port EIA—232 
TURBO or Single—Port V.35 
INT~951 —2X2—0X,000 INTERVIEW 8600 Single— Port EIA—232 
TURBO or Single—Port V.35 
INT ~951 —2X2—0X,000 INTERVIEW 8600R Single— Port EIA—232 
TURBO or Single—Port V.35 


1 Plus ISDN S/T/U Basic Rate TIM with MUX 
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MODEL 


INT—951 —2X2—X3X42X60 INTERVIEW 8600—P 
TURBO 


INT —951 —2X2—X391XgX71 INTERVIEW 8600— 
TURBO 


INT—951 —3X2—0X,000 


INT—951 —3X2—0X,000 


INT—951 —3X2—X3X4300 


INT—951 —4X2—0X,000 


INT—951 —4X2—0X4000 


INT—951 —4X2—X3Xz400 


INT—951 —4X2—X3X4D00 
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Table 12-1 (continued) 
Test Interface Module Selections for INTERVIEW 8000 Series Units 


UNIT 


or 


or 

INTERVIEW 8700 
TURBO 

INTERVIEW 8700R 
TURBO 


INTERVIEW 8700—SS7 
TURBO 


or 
or 

INTERVIEW 8800 

TURBO 

INTERVIEW 8800R 

TURBO 

INTERVIEW 8800—FR 

TURBO or 


or 


INTERVIEW 8800-—GSM 
TURBO 


or 


or 


INT—951 —4X9—X3X45X6gC1 INTERVIEW 8800—MTS 
TURBO 


and either 


or 


1 Plus ISDN S/T/U Basic Rate TIM with MUX 
2 MUX board has mounted crystal configured for proper data rates 
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MUX 1st TIM Addn’! TIM 
(Select one of:) (Select one of:) 

Dual—PortT1 _w/ Dual—Port T1 (23B+D) 

Dual—Port G.703 w/ Dual— Port G.703 (30B+D) 


Single— Port EIA—232 
or Single—Port V.35 


Dual—PortT1 w/ Dual—Port T1 (23B+D) 
Dual— Port G.703 w/ Dual—Port G.703 (30B+D) 
Single— Port EIA—232 
or Single— Port V.35 


Single—Port ELA—232 
or Single—Port V.35 


Single — Port EIA—232 
or Single—Port V.35 


Dual—PortT1 w/ Dual—Port T1 (23B+D) 
and Dual— Port DS-—0A 


Dual— Port G.703 w/ Dual—Port G.703 (30B+D) 
and Dual—Port Co-— Directional 


w/ Dual—Port V35/EIA—530 
(449)/EIA —232 


Single— Port EIA—232 
or Single—Port V.35 


Single— Port EIA—232 
or Single—Port V.35 
Dual—Port T1 Dual—Port T1 (23B+D) 
Dual—Port G.703 Dual—Port G.703 (30B+D) 


(either MUX) Dual—Port V35/EIA—530 
(449)/EIA—232 


or Single—Port EIA—232 

or Single—Port EIA—449 

or Single—Port V.35 

w/ Dual—Port T1 (23B+D) 
and Dual—Port DS—0A 


Dual— Port G.703 w/ Dual—Port G.703 (30B+D) 
and Dual—Port Co— Directional 


w/ Dual—Port V35/EIA—530 
(449)/EIA—232 


ISDN S/T/U MUX Dual—Port V35/EIA—530 
(449)/EIA — 232, 
ISDN S/T/U, 


Dual—Port T1 (23B+D) 
and Dual—Port DS-—0A 


Dual—Port G.7032 Dual—Port G.703 (30B+D) 
75Q or 1202 


(either MUX) 


Dual—Port T1 


(either MUX) 


Dual—Port T12 


and Dual—Port Co-— Directional 
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13 Optional Interfaces 


In addition to the standard TIMs available, there are several optional TIMs available for purchase. 
Table 13-1 lists currently available TIMs and their option numbers. Telenex offers a TIM expansion 
shelf (OPT —951—42—1), which connects up to five TIMs for easy use—no changing TIMs when 
changing single—port interfaces; just change your connections to the line. Note that dual—port and 
ISDN TIMs are not compatible with INTERVIEW 8100 units. For further information, contact 


Customer Service. 
Table 13-1 
Optional Test Interface Modules 
TIM Option Number 
V.35 (North America) OPT-—951—510-1 
V.35 (Metric) OPT—951-—510-—2 
T1I/ISDN PRI OPT-—951—511-—2 
RS—449 OPT-—951-—512—1 
X.21 OPT—951—-513-—1 
RS-—232 OPT-—-951—514—1 
RC—8245 (RS—485, NRZ1I) OPT—951-—-521—2 
G.703/ISDN PRI OPT —951—524—1 
TTL OPT —951—545—1 
Dual—Port G.703/ISDN PRI (75 ohm) OPT—951—555—1 (TIM with MUX) 
OPT—951—564—1 (TIM only) 
Dual—Port G.703/ISDN PRI (120 ohm) OPT —951 —555—2 (TIM with MUX) 
OPT-—951—565—1 (TIM only) 
Dual—Port T1/ISDN PRI OPT—951 —555—3 (TIM with MUX) 
OPT-—951 —627—1 (TIM only) 
Dual—Port G.703/ISDN PRI (75 ohm) OPT-—951-—556—1 (TIMs with MUXes) 
plus ISDN Basic Rate Interface 
Duai—Port G.703/ISDN PRI (120 ohm) OPT —951 —556—2 (TIMs with MUXes) 
plus ISDN Basic Rate Interface 
Dual—Port T1/ISDN PRI OPT —951 —556—3 (TIMs with MUXes) 
plus ISDN Basic Rate Interface 
ISDN S/T/U (TIM, MUX, & Handset) OPT—951—563—1 
ISDN S/T/U (BRI Add—on TIM & MUX) OPT-—951—566—1 
Dual—Port DS—0A OPT—951-—569—1 (TIM with MUX) 
OPT—951—571—1 (TIM only) 
Dual— Port G.7603/64KBPS Co-— Directional OPT-—-951-—570—1 (TIM with MUX) 
OPT-—951—572-1 (TIM only) 
Dual—Port V.35/EIA—530(449)/EIA—232 OPT—951—620—1 (TIM with MUX) 


OPT-951—620—2 (TIM with MUX) 
OPT-951—621—1 (TIM only) 
OPT-951 —621—2 (TIM only) 
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Disk Maintenance 


Depress KEQ]Key to Execute Command 


Select Utility Command: 


FORMAT SUMMARY TRANSFR DUPDISK INT 10 INT 20 


INTERVIEW 10 PLUS TRANSFER 
INTERVIEW 20 PLUS TRANSFER 
FORMAT DISK (drive description) 


| emcee IT, : From: FLOPPY1, FLOPPY2 
| Disk Number: XXOOOOOOKKKX | 
Disk Nu FLOPPY! FLOPPY2 HRO OSK Instrument: DLM, ASYNC TERM, X.25 MONITOR, 


XXXXXK Bytes Available | SNA MONITOR, BAUDOT, DDCMP 
‘Seuaecenearinariniatetie sree nemmnemcenm ce! 
File: 


(Status Field) | To: FLOPPY1 FLOPPY2 HRD DISK 


Drive Type: 20OML1 44MR1 41MK1 43MT1 82MS1 41MS2 | File: 


“——<«- KBytes Reserved For Data Acquisition 
| Verify PASSES: nee 


DUPLICATE DISK 


From Disk Number: FLOPPY1 FLOPPY2 HRD DSK 
To Disk Number: FLOPPY1 FLOPPY2 HRD DSK 


DISK SUMMARY 
Disk Number: FLOPPY1 FLOPPY2 HRD DSK Summary of FLOPPY1 FLOPPY2 HRD DSK 
File Syst Data Acquisiti Drive Total 


| Descript: fflename) —*BITIM. _1Sec_ 2K XXX.XK XX% 
CHDAT 100mS 16K 
10mS 64K 


1 Drive description displayed from drive; SCSI drive description includes 
revision level. DATA TRANSFER 
2 If the time ticks were disabled in the data, the tick resolution will be From: DISK FILE 
followed by a question mark. 
Disk Number: FLOPPY1 FLOPPY2 HRD DSK 
| Source File: 


Type: B’IMAGE CHARBUF 
Start At Block: 


| ne | 
Number of Blocks: 2999999999. | 


Disk Number: FLOPPY! FLOPPY2 HRD DSK 
Start AtBlock:  §_Q__ 


Number of Blocks: 2999999999 __ 


Disk Number: FLOPPY1 FLOPPY2 HRD DSK NEWDISK 
| Destination File: 


Disk Number: FLOPPY! FLOPPY2 HRD DSK NEWDISK 


Start At: BEGIN END 


Figure 14-1 Disk Maintenance menu. 
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14.1 


14.2 


14.3 
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The Disks 


The INTERVIEW 8200, 8600, 8700, and 8800 TURBO units have two disk drives designed 
for 3.5 inch double-sided, high—density microfloppy disks; the INTERVIEW 8100 and 
the INTERVIEW 8000 Series remote units have one such disk drive. Maximum storage 
capacity of each microfloppy is 1.4 Mbytes. 


The maximum storage capacity of the hard disk drive in the INTERVIEW 8000 Series 
units varies with the installed drive: the standard SCSI drive has a capacity of 240 Mbytes 
and the optional SCSI drive has a capacity of 1.2 Gbytes. (Note that hard disk availability 
within the industry may increase disk capacity in future units as necessary.) 


The drives are referenced by number. Floppy Disk 1 (FD1) is the disk installed in the 
left—hand drive. Floppy Disk 2 (FD2) resides in the right—hand drive. The Hard Disk 
drive is referred to as HRD. 


Allocating Disk Space 


Each disk must be formatted before it is available for data capture. Memory on each 
INTERVIEW disk can be partitioned for two types of storage: data acquisition tracks and 
a filing system. This partitioning must be performed before information is stored on disk. 
The Format command on the Disk Maintenance screen is used for this purpose. This 
command is explained later in this section. 


Data Acquisition Tracks vs. the Filing System 


Data acquisition tracks are sequential access data tracks which store Bit—Image or 
Character— oriented data in block format. Minimum block size is 2 Kbytes, and each 
recorded block is numbered and date/time stamped. When data is recorded on disk in 
real—time, it can be captured on data acquisition tracks or to a file. 


Recorded blocks can be accessed by block number and played back. However, any 
subsequent disk recording session to DAT overwrites the contents of the data acquisition 
tracks, so it is advisable to save this recorded data to a file using the Data Transfer 
command on the Disk Maintenance screen (see Section 14.4). Any subsequent disk 
recording session to a previously recorded file will also overwrite the file. 


The filing system is a user—created hierarchy of files and directories for storing and 
organizing captured line data, setups (menu contents), protocol package data, C code, or 
entire test programs. Files are identified and accessed by name (full or relative pathname). 
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Existing files and directories, descriptive information, and file management commands all 
appear on the File Maintenance screen. The File Maintenance screen, file naming 
conventions, and file access are discussed in Section 15. 


14.4 The Disk Maintenance Screen 


The Disk Maintenance screen is part of the Utilities menu group. All selections available 
on the menu are shown in Figure 14-1. The default Disk Maintenance screen is shown in 
Figure 14-2. Several disk management functions are grouped on this menu (as evidenced 
by the function keys in Figure 14-2). Disk formatting, data transfers, and disk duplication 
are all performed from this menu. In addition, the menu provides a summary of disk 
space for each of the disks associated with the INTERVIEW. 


*K Disk Maintenance *x* 


Command: 


Disk Number: 


Start At Block: 
iNumber Of Blocks: 999° 


mae) Key To Execute Command 


Satisas Der lit ou rake 


ae Mia 
IFORMAT SUMMARY [igsieigig DUPDISK INT 1@ INT 20 


Foy oF 8 


Figure 14-2 The default screen. 


The selected command is always posted at the top of the screen. The screen repaints for 
each command. Once you have filled in appropriate menu fields, press [2] to execute the 
command. In cases where data could be destroyed, you will have the option to continue 
the process by pressing GOAHEAD, or to stop the process by pressing ABORT. Status 
messages will inform you of any errors that are encountered. Error messages are listed 
and defined in Appendix A. 


(A) Format Disk 


This command (see menu selections, Figure 14-3) is used primarily to prepare floppy 
disks for data acquisition and file creation. A new disk must always be formatted 
before use. 


14-4 SEP ’95 


14 Disk Maintenance 


The hard disk is formatted prior to delivery. It is not recommended that you format the 
hard disk. If you do want to format it to reallocate storage space, however, be sure 
that you know the size of your hard disk before you begin. Use the Disk 
Maintenance Summary command to check the size. See Section 14.4(B). The total 
in the right—hand column should approximate 82 Mbytes for the older—model 
standard Winchester drive, 240 Mbytes for the present standard SCSI drive, or 1.2 
Gbytes for the optional SCSI drive. 


CAUTION: Formatting a disk causes loss of its entire contents. It is 
recommended that you write—protect or duplicate any disk you wish to 
preserve. Periodic back—up of the hard disk is strongly recommended. 
Backup is required prior to formatting the hard disk. See Section 2.4 for 
instructions on backing up the hard disk. 


Before this command is executed, a number of subfields must be filled in. Subfields 
appear when you press the FORMAT function key. 


Figure 14-3 New disks must be formatted for data acquisition and file creation. 


1. Disk number. Floppy 1, Floppy 2, or Hard Disk must be designated for 
formatting in the Disk Number field. Once the disk is selected, a status field 


appears to the right, indicating the total number of Kbytes of storage available on 
the disk. 


NOTE: Floppy 1 (8%: ) refers to the INTERVIEW’s left—hand 
micro—floppy drive; Floppy 2 (£82. ) to the right—hand drive. The 
ion #85. represents the hard disk drive. 


2. Diskname. When one of the floppy drives is selected, the Disk Name field 


appears. A disk name is optional; however, it provides a useful identification for 
each disk. 
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Figure 14-4 Indicate the size of the hard disk installed in your unit. 


3. Drive type. When you select Disk Number: #5. , the Drive Type field appears on 
ST506 units; SCSI units automatically fead the information from the drive itself. 
See Figure 14-4. Select from 20M L1, 44M R1, 41M K1, 43M T1, 82M S1, or 41M S2 to 
indicate the size of your hard disk; the INTERVIEW 8000 Series defaults to 82M 
S1. If you try to format a disk to a size larger than its capacity, you will get an 
error message. If you inadvertently format a disk to a size smaller than its 
capacity, you may reformat it to the correct size. 


4. Allocate space for data acquisition. The next menu field requests an entry for the 
amount of space on the disk which is to be dedicated to the data acquisition 
tracks. Legal entries in this field are 0 to 1322 for micro—floppies. (Higher 
entries will be accepted, but no additional space will be allocated.) If the field is 
left blank, no space is allocated for data storage. 


Space allocation on the hard disk depends on the size of hard disk installed in the 

unit: | 

@ Seagate 82—Mbyte hard disk 
The range for the 82—Mbyte hard disk is 49240 through 81396. The 
minimum amount of space for data acquisition is 49240 (49M). Lower 
entries or a blank field will be accepted, but no less space will be allocated. 


This means that the maximum amount of space that can be allocated to the 
file system is 32768 Kbytes (32M). 


The 82—Megabyte hard disk is factory formatted to allocate approximately 
49M to data acquisition and 32M to file storage. 


@ SCSI 240—Mbyte hard disk 


The 240— Megabyte hard disk is factory formatted to allocate approximately 
207M to data acquisition and 32M to file storage. 
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e SCSI 1.2—Gbyte hard disk 


The 1.2—Gigabyte hard disk is factory formatted to allocate approximately 
119,967M to data acquisition and 32M to file storage. 


The amount of space allocated to data acquisition tracks is subtracted from the 
total Kbytes available (as listed in the status field on this menu). When disk 
space is allocated to data acquisition tracks, the amount of space is always 
rounded upwards to an integral number of cylinders. Remaining Kbytes are 
automatically allocated to the filing system. At least two cylinders of disk space 
(36 Kbytes) are always reserved for the file system on floppy disks. On the hard 
disk, a minimum of eight cylinders is required for the file system: 612 Kbytes on 
the 82—Mbyte disk. 


5. Verify Passes. The final entry to be made is the Verify Passes: field. This field 
defines the number of media verification passes the unit makes during formatting. 
The user may now specify a number from 0 to 99; the default is 2 passes. It is well 
to note, however, that the higher the number of verifications, the longer the 
process will take; also, it is not recommended that 0 be entered, as the process will 
then be totally unverified. If the unit is configured for a SCSI drive, this field 
disappears as the SCSI drives have their own format/verify procedure. 


Press (x) to start formatting. If the disk selected contains data, the warning message 
“Formatting disk will destroy data” appears at the top of the screen. Be sure that you 
have backed up your data before continuing. Press GOAHEAD ((F1)) to continue the 
formatting process. Press ABORT ((F8)) if you decide not to format. After you press 
[<0], you may not abort formatting since the disk has already been altered. 


(B) Disk Summary 


Press SUMMARY, select the disk you want summarized, and press [«e} for a synopsis of 
disk contents. The Summary of field (see Figure 14-5) is updated when you press [xs], 
so that the number of the disk drive being summarized appears in this field. 


Several lines of disk information follow with one column for the file system, one for 
the data acquisition tracks, and the third for the totals for the drive selected. The 
fields in the Drive Totals column are the sum of the fields of the first two columns. 
See paragraph 6. below for the summation information of the Total: fields. 


1. Description. There are two types of Descript: fields. The File System column field 
gives the name of the disk as it was entered in the Disk Name field when the disk 
was formatted. 


The Data Acquisition column field indicates the type of data (BITIM or CHDAT), 
the rate at which it was recorded (1Sec, 100mS, 10mS, 1mS, 100uS, 10uS,or 1uS) or 
whether TD bits or RD bits were selected (TDelk or RDclk), and the DAT record 
size (2K, 16K, or 64K). 


NOTE: If the time ticks were disabled in the data, the tick resolution 
will be followed by a question mark. 
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iFree: 
WOverhead: 


Bad 


Total: 
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Select Utility Command 
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¢ TRANSFR DU 


*K Disk Maintenance *xX 


| Command: DISK SUMMARY 
iDisk Number: fii Summary of 
File Sustem Data Acquisition B e Tote 
Sample #001 BITIM imS 2K | 
5.5K 15% 1324.@K 94% 1329.5K 92% 
11.0K 30% 1.5K Ox 12.5K 1% 
19.5K 54% 78.5K 6% 98 .0K reA 
% 0 .UK AVA yy UK “VA 
36.0K C% 1404.0K 97% 1440.0K 100% 


Depress 


4 FS 9 fF 6 


F 4 S be 
ISK INT 16 INT 2B 


PD 


Figure 14-5 Results of a DJSK SUMMARY command. 


Used. These fields represent the amount of disk space actually used in Kbytes in 
and as a percentage of the disk space allotted to each of the column headers: the 
file system, the data acquisition tracks, and the total of the selected drive. 


In the Drive Totals columns, the amounts of file space remaining are reported. 
Note that the total in the right column always equals 100%, while the total in the 
left column always is 1440 Kbytes for a floppy diskette. For the hard disk, the 
total should be the size of the drive—82 Mbytes, 240 Mbytes, or 1.2 Gbytes. (If 
you formatted to a smaller size selection, the total would be the size of your 
selection.) 


Free. These fields represent the amount of disk space “free” or unused in Kbytes 
in and as a percentage of the disk space allotted to each of the column headers: 
the file system, the data acquisition tracks, and the total of the selected drive. 


Overhead. The Overhead: fields indicate storage that is unusable for holding data; 
it may be used by the system, for example, as holding critical bookkeeping 
information. As with the other fields, these fields are expressed in Kbytes and as 
a percentage of the disk space allotted to each of the columns: the file system, 
the data acquisition tracks, and the total of the selected drive. 


Bad. These fields represent the amount of disk space storage that was found to 
be flawed during one of the verify passes when the drive was last formatted; this 
is unusable space. As with the other fields, these fields are expressed in Kbytes 
and as a percentage of the disk space allotted to each of the columns: the file 
system, the data acquisition tracks, and the total of the selected drive. 
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6. Total. These totals are counts of all blocks in the partition and their respective 
percentages of the entire drive space. Note that while the total of the 
percentages above the Total: fields line add up to (or approximately to) 100%, the 
percentages expressed in the Total: fields are not 100% as they are fractions of the 
entire drive space used by the File System and by DAT- 


(C) Data Transfer 


Use this command (see Figure 14-6) to move data from one storage medium to 
another. Available media are the following: data— acquisition memory (whether 
character or bit—image) on a disk; files on a disk; bit—image RAM (“RAM” on the 
Record Setup menu); or character RAM (the screen buffer). Data transfer is 
necessary in some cases. For example, data in bit—image RAM, data in the screen 
buffer, and data saved to a file must be transferred to disk before it may be played 
back. 


NOTE: Transferring data to disk blocks which contain data or to an 
existing file will overwrite the previous contents of the disk or file. 


Press TRANSFR to display subfields for the command. 


1. From RAM, disk, or file. The From Held allows you to specify the source of data to 
be transferred. When you select RAM, SSK , or FILE , the screen repaints. New 
menu fields are explained at the end of this section. 


“RAM is selected, you must specify type of RAM and the number and 
location of blocks you want to transfer. See below, subsection 6. 


Figure 14-6 The source of transferred data may be RAM, disk, or file; 
the destination may be disk or file. 


SEP *95 14-9 


INTERVIEW 8000 Series Basic Operation: 951—B0424—01 


haheactehel eh het tal 
See tater tee 


3. Disk. This selection refers to the data acquisition tracks on disk. When ‘disk: is 


selected, you must specify the disk number and the number and location of blocks 
you want to transfer. 


4. File. This selection allows you to transfer data out of the filing system. When 
-FE is selected, you must specify the name of the file and the disk number on 
which it resides. Data in a file is available for later playback. 


2: Disk number. Designate the s source disk by selecting #5: (left—hand drive), 
_f02. (right—hand drive), or HBG. 


RAM. 


Bit—image RAM is the RAM that is selected in the Capture Memory field on the 
Record Setup menu. For “normal” bit—image record, this RAM is 256 Kbyte in 
both the 8100 TURBO and 8200 TURBO and 1 Mbyte in the 8600 TURBO, 8700 
TURBO, and 8800 TURBO; for “high—speed” bit—image record, this RAM is 256 
Kbyte in both the 8100 TURBO and 8200 TURBO, 1 Mbyte in the 8600 TURBO, 
2 Mbytes in the 8700 TURBO, and 3 Mbytes in the 8800 TURBO. 


Character RAM is the 64 Kbyte screen buffer (or “character buffer”). 


7. Start at block. Enter the number of the first block to be transferred from the data 
source (whether disk or RAM) in the Start At Block field. (You can observe the 
current block number at the top of the display when you are recording data in 
Run mode.) Valid entries in the Start At Block field are 0 to 9999999999. If you do 
not enter a value, the value will default to zero. Block 0 means that data transfer 
will start from the beginning of the data source, regardless of the actual block 
number. All other entries represent actual block numbers. 


NOTE: It is not necessary to enter leading zeroes in this field. For 
example, you may enter 10 instead of 00010. 


8. Number of blocks. In this field, enter the total number of blocks you wish to 
transfer. Valid entries are 1 to 9999999999; however, your entry is bounded by 
and limited to the size of the destination media. Again, it is not necessary to 
enter leading zero’s. 


14-10 SEP ’95 


ne Upsets neces AES Leo A eb Nascent ister ean 


14 Disk Maintenance 


one floppy disk drive available and are transferring data from one disk to 
another.) 


be given.) Specify the disk by selecting FD (left-hand drive), sional 

‘Fee (right—hand drive), or ‘New. (for use when you have only one floppy disk 
drive available and are eaeerng data from one disk to another.) If the name 
of an existing file is entered, the contents of the file will be overwritten with new 
data during the transfer. Data in a file is available for later direct playback. 


10. Start at. Specify in this field whether data will be stored on the destination disk 
starting at the beginning of the disk or file (overwriting any existing data), or 
whether the transferred data will be appended to the end of existing data. 


Once you press [=], you may stop the transfer at any point by pressing (Fé) (ABORT). 


(D) Duplicate Disk 


If both floppy disk drives are operable, this command allows you to make a copy of 
full disk contents. 


NOTE: Duplicating the contents of one disk onto another destroys 
the previous contents of the destination disk. 


Press DUPDISK to see subfields for this command. In the From Disk Number field (see 
Figure 14-7), select the drive number for the disk to be copied. Select the disk which 


ween 


will receive the copy in the To Disk Number field; the field defaults to (#2. 


NOTE: If the disk receiving data is write—protected, the Duplicate 
command will fail. Otherwise, any data on a receiving floppy disk will 
be overwritten. Only those files on a receiving hard disk drive with 
the same names as those on the sending disk will be overwritten, but 
files with new names will be added to those existing on the hard drive. 


From time to time, you may need to use the Duplicate Disk command to install new 
system software on the hard disk of the INTERVIEW (if present). See Section 2.3. 


Figure 14-7 Entire disks may be duplicated on the Disk Maintenance menu. 
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(E) Transferring INTERVIEW 5 Plus, 10 Plus, 15 Plus, or 20 Plus 
Data to the 8000 Series 


The INTERVIEW Transfer command (explained in Section 14.4(F)) allows you to 
copy files from a disk recorded with an INTERVIEW 5, 10, 15, or 20 Plus onto the 
hard disk of an INTERVIEW 8000 Series unit, or onto a microfloppy. The 
INTERVIEW 5/10/15 Plus and 20 Plus Series uses a 3.5 inch double-sided, 
double—density disk which can be distinguished from the INTERVIEW 8000 Series 
disk because it has a write—protect/enable window (with a plastic cover) but no 
second window on the opposite corner. 


These disks are compatible (that is, they may be read by any 8000 Series unit) if the 
INTERVIEW 5/10/15 Plus or 20 Plus on which they were recorded has been 
reconfigured so that it records to disk in the correct format. 


ts Cae” | Write—protect 
hole appears window 
on 8000 Series | (disk protected 
disks if open) 


Figure 14-8 The INTERVIEW 8000 Seriesuses3.5 inch quad — orhigh— density, double—sided 
microfloppy diskettes. 


NOTE: We recommend that you record disks reconfigured for the 
512 bytes/sector format (Software Version 1.10A or higher). If you 
are communicating with INTERVIEW 5, 10, or 15 Plus field units 
which have not yet been reconfigured for this format (still have 
Software Version 1.00C with old 1024 bytes/sector format), we 
recommend you contact the factory for instructions on reconfiguring 
the unit so that data is recorded to disk in the proper format. 


Programs for the INTERVIEW 5/10/15 Plus and 20 Plus Series may not be 
transferred to disk for the INTERVIEW 8000 Series. Furthermore, neither data nor 
programs recorded on an INTERVIEW 8000 Series unit can be copied or read by the 
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INTERVIEW 5/10/15 Plus or 20 Plus Series. This precludes the storage of data on 
the 8000 Series for later analysis on the INTERVIEW 5/10/15 Plus or 20 Plus. 
However, a more sophisticated analysis of this data is possible when it is played back 
on the INTERVIEW 8000 Series. 


All INTERVIEW 5/10/15 Plus files are transferred as ASCII character data, 
regardless of the format in which the data was originally recorded. Because of the 
conversion in data format, the size of the file once it is transferred may increase by as 
much as 5%. 


However, all INTERVIEW 20 Plus files are transferred as the same character data 
format in which the data was originally recorded. (For example, data recorded on an 
INTERVIEW 20 Plus in EBCDIC format would be transferred as EBCDIC data.) 


The resulting data file may be handled as any other character—oriented data. The 
only difference is that data originally recorded on the INTERVIEW 5/10/15 Plus or 
20 Plus Series does not contain the time and date stamp that normally appears at the 
upper right of the display screens. The time field in a layered protocol trace, 
likewise, does not contain the actual time that the data was recorded; rather, it 
contains information on the relative time between frames. The 

INTERVIEW 8000 Series stamps the first frame in the trace with the time elapsed 
since (™) was pressed. The time displayed for subsequent frames depends on the 
delay since the start of Run mode. The time between frames will vary for the same 
data depending on the playback speed. 


NOTE: Microfloppies configured for 512 bytes/sector have a 
maximum storage capacity of 691,200 bytes as opposed to the 766,976 
bytes of maximum storage available on the older 1024 bytes/sector 
disk. Maximum recording speed of the 512 bytes/sector disks is 64 
Kbps. 


Data samples captured on the INTERVIEW 5/10/15 Plus and 20 Plus Series and 
saved to disk files may be transferred to the INTERVIEW 8000 Series. You must 
first, however, know the filenames for the recorded data. If no printout accompanies 
the INTERVIEW 5/10/15 Plus or 20 Plus disk, you may obtain a listing of disk files 
using the procedure which follows. 


1. Install the INTERVIEW 5/10/15 Plus or 20 Plus disk into the INTERVIEW 5, 10, 
15, or 20 Plus. 


2. Press the Menu key until you see the start—up screen. This screen displays the 
name of the device in a banner and gives the copyright date and the software 
version. The prompt above the function keys instructs you to select an 
instrument. Press the function key indicated for more instruments. 


3. Anew set of function key labels appears on the screen. Press the function key 
indicated for Disk Utilities. 
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4. ForINTERVIEW 5/10/15 Plus: The screen repaints to reveal file listings for all 
files stored on the disk. As shown in Figure 14-9, for the INTERVIEW 5/10/15 
Plus, there are four columns labeled at the top of the screen. The first column 
tells the instrument type for the file named on the same line. The second column 
tells whether it is a data file (D) or a program file (P). The name of the file 
appears in the third column. The size of the file is listed in the final column. 


Instr tyr Name 


Figure 14-9 INTERVIEW 5/10/15 Plus disk file directory. 


NOTE: Data samples which have been saved as a memory buffer 
rather than a file are not recorded on the microfloppy, will not appear 
in the file listings, and cannot be transferred to the 

INTERVIEW 8000 Series. 


If the “-CURRENT” file is to be transferred, we recommend 
renaming it. In the event that another file is saved before the 
transfer, that new file will overwrite the present “-CURRENT™” file. 
Select the file to be renamed and press the Rename function key; 
enter a new name for the file as the display directs. 


5. ForINTERVIEW 20 Plus: The screen repaints to reveal file listings for all files 
stored on the disk. For the INTERVIEW 20 Plus, as shown in Figure 14-10, 
there are three columns. The first column lists the instrument type for the file 
named on the same line and the size of the file is listed in the final column. The 
second column contains three pieces of information: 


“A’ — _ the “device” in which the file is stored (A — RAM, B — 
Floppy, C and D — ROM disks), 
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“Q2” — the type of file (00 and 01 — program names, 02 - DLM 
capture buffers, 03 — VT100 capture buffers, 04 - DVOM 
capture buffers, PR — printer files), and 


“— CURRENT” — the name of the file. 


Press AvyBeC or D to sel Device. 
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Figure 14-10 INTERVIEW 20 Plus disk System (file) Directory. 


(F) INTERVIEW Transfer 


To transfer data from a Series 1 INTERVIEW 5/10/15 Plus disk to the 

INTERVIEW 8000 Series, press the function key labeled INT 10; to transfer data from 
an INTERVIEW 20 Plus or a Series 2 INTERVIEW 5/10/15/20 Plus disk to the 
INTERVIEW 8000 Series unit, press the function key labeled INT 20. These keys 
appear when the cursor is at the top of the Disk Maintenance Screen. The screen 
then repaints to display the fields shown in Figure 14-11; the Command field will 
display INTERVIEW 10 PLUS TRANSFER Or INTERVIEW 20 PLUS TRANSFER for the selection 
made. 


Install the microfloppy from the INTERVIEW 5/10/15 Plus or 20 Plus Series into 
either of the floppy disk drives. If you are copying the files to another floppy, install 
a formatted INTERVIEW 8000 Series microfloppy into the other floppy disk drive. 
(The two types of disks can be distinguished before they are installed as described in 
Section 14.4(E).) 
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1. From. In this field, select the drive (FLOPPY1 or FLOPPY2) into which you have 
inserted the disk from the INTERVIEW 5/10/15 Plus or 20 Plus. 


2. Instrument. This field indicates the type of interface used to record data on the 
INTERVIEW 5, 10, 15, or 20 Plus. Data from each of the instruments is 
recorded in a different format, and this must be taken into account in the 
transfer. There are six possible selections in the Instrument field. These are DLM 
(data line monitor), TERM (asynchronous terminal), X25 MON (X.25 protocol 
monitor), SNA MON (SNA protocol monitor), BAUDOT (Baudot protocol monitor), 
and DDCMP (DDCMP protocol monitor). 


*K Disk Maintenance *x* 


Command: INTERVIEW 
From : (gmez Instrument: 
File: 
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WFile: 


Depress Wagl@ Key To Execute Command 
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Figure 14-11 Use the Interview Transfer command to transfer data from an INTERVIEW 5/10/15 
Plus disk to INTERVIEW 8000 Series disk files. 


It is possible to determine from the file listings on the INTERVIEW 5, 10, 15, or 
20 Plus what instrument was used to record the data. See Section 14.4(E) for 
instructions on accessing these file listings. 


Once the data is transferred from an INTERVIEW 5/10/15 Plus Series unit, it is 
stored in the INTERVIEW 8000 Series as ASCII character data, regardless of the 
instrument on which it was recorded. 


However, all INTERVIEW 20 Plus files are transferred as the same character 
data format in which the data was originally recorded. (For example, data 
recorded on an INTERVIEW 20 Plus in EBCDIC format would be transferred as 
EBCDIC data.) 
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3. File. Enter the name of the source file from the INTERVIEW 5, 10, 15, or 20 
Plus. The filename for the last data sample collected is -CURRENT (unless the 
file has intentionally been renamed). Enter this filename exactly as shown. The 
initial hyphen is part of the name. Other filenames are listed in the disk file 
directory of the INTERVIEW 5, 10, 15, or 20 Plus. Obtain directory listings as 
described in Section 14.4(E). 


Only data files can be transferred to the units in the INTERVIEW 8000 Series. 
For the INTERVIEW 5/10/15 Plus, these files are indicated by the letter D in the 
second column in the file directory. Do not attempt to transfer program files 
(marked P). 


For the INTERVIEW 20 Plus, these files are indicated by the numbers “02” or 
“03” after the colon in the second field of the second column on the system (file) 
directory. Do not attempt to transfer other files. For an explanation on how to 
distinguish the data files which can be transferred on an INTERVIEW 20 Plus 
from other types of files, see Section 14.4(E)5. 


INTERVIEW 5/10/15 Plus and 20 Plus filenames are always UPPERCASE single 
words (rather than a full pathname) and must be entered as such in the File field 
in the INTERVIEW 8000 Series. 


4. To. Indicate in this field the destination drive to which the data is to be 
transferred. You may transfer data to either of the floppy disk drives (FD1 or 
FD2) or to the hard disk (HRD). 


5. File. Enter the destination filename in the second File field. You may enter 
either a full pathname or a pathname relative to the current directory. Fora 
description of how pathnames work in the INTERVIEW 8000 Series refer 
to Section 15. 


None of the information from the INTERVIEW 5/10/15 Plus file listings is 
transferred with the file when it is copied into the INTERVIEW 8000 Series. As 
a result, it is important to use descriptive filenames (or pathnames) to tag your 
data samples properly. 


6. XEQ. When all entries on the screen are correct, press («e). The message 
“Transfer In Progress” appears on the second line of the screen to indicate that 
the file is being copied. To abort the transfer while it is in progress, press (Fs). 


The message “Transfer Complete” is posted at the top of the screen when the 
process is complete. If there is a problem with the transfer, an error message 
appears in the same area. Refer to Appendix A for an explanation of error 
messages. 


Once the transfer is complete, the name of the file, the file type CHDAT (for 
character data), the size of the copied file (which is likely to be somewhat larger 
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than the original file), and the date and time of the transfer are recorded in the 
8000 Series directory. If the file has been placed in a directory other than the 
current directory, you must use the Change Directory command to find it in the 
listings. This command and the File Maintenance screen are described in Section 
15. 


Use the regular Data Transfer command to move the data into the data 
acquisition tracks of the disk for playback and analysis. The Data Transfer 
command is discussed in Section 14.4(C). Playback is discussed in Section 5.2. 
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File Maintenance 


Command: LOAD Pusit_XEQ To Perform Command 
Drive: FD1 Name: 


Current Directory: 


Select File Maintenance Command: 


Pe iletIieJjlejtetiellejt a 


CHNGDIR MAKEDIR COPY VIEW PRINT MORE 


Select Type Of | Select Drive: FLOPPY1 FLOPPY2 HRD DSK 


file To Save: Enter Pathname Of File: 
| PROGRAM SETUP OBJECT LPRGRM 


| Select Drive: 
| FLOPPY1 FLOPPY2 HRD DSK 


Enter Pathname Of File To 
| Save: 


Select Drive: FLOPPY1 FLOPPY2 HRD DSK 
Enter Pathname of File: 
Paginate Output? YES NO 


Select Drive: FLOPPY1 FLOPPY2 HRD DSK 


Enter Pathname Of File: Select Source Drive: FLOPPY1 FLOPPY 2 HRD DSK 


Enter Source Pathname: 

Select Destination Drive: FLOPPY1 FLOPPY2 HRD DSK NEWDISK 
Select Drive: FLOPPY! FLOPPY2 HRD DSK | Enter Destination Pathname: 
Enter Directory Pathname: ) 


RENAME ENABLE PROTECT £DELETE COMPILE MORE 


Select Drive: FLOPPY1 FLOPPY2 HRD DSK 


Enter Pathname Of File To Rename: Select Drive: FLOPPY! FLOPPY2 HRD DSK 
Enter New File Name: Enter Pathname Of File: 


Select Drive: FLOPPY1 FLOPPY2 HRD DSK | Select Source of Code to Compile: FILE SPRDSHT 
Enter Pathname Of File: 


Select Source Drive: FLOPPY1 FLOPPY 2 HRD DSK 
Enter Source Pathname: 


Select Destination Drive: FLOPPY1 FLOPPY2 HRD DSK 
Enter Destination Pathname: 


Select Drive: FLOPPY1 FLOPPY2 HRD DSK 


| Enter Pathname Of File or Directory: 


Figure 15-1 File Maintenance menu. 
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15 File Management 


The filing system is a set of files and directories, grouped by disk, created and managed by the user. 
Files may contain captured line data, setups, protocol package data, entire test programs, or text. 
Files are identified and accessed by name. The file’s location in the system is indicated by its full or 
relative pathname, as explained later in this section. 


All file management functions are performed from the File Maintenance screen (FMAINT; see 

Figure 15-1 for menu options and Figure 15-2 for default screen). The menu options are described 
at the end of this section. These functions include copying files, loading and saving files, compiling 
files or the contents of the Protocol Spreadsheet, permanently deleting files, viewing the contents of 
certain files, write—protecting or write—enabling files, printing files, and grouping files into 
directories. 
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Figure 15-2 Default File Maintenance screen. 


15.1 Loading and Saving Files 


The File Maintenance screen is an important interface between the filing system and the 
INTERVIEW’s data analysis functions. All INTERVIEW test programs are loaded from 
the File Maintenance screen. Newly created or modified tests are saved on this menu as 
well. 
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NOTES: 


1. READ and WRITE commands appear as editing functions on the Protocol 
Spreadsheet. These commands, described in Section 30, load or save only 
Protocol Spreadsheet contents and do not interfere with the contents of 
other menus. 


2. Protocol packages, although part of the filing system, are loaded from the 
Layer Setup screen. For a description of this menu, see Section 8. 


15.2 Orienting Yourself in the Filing System 


The INTERVIEW’ filing system is a simple tree—structured filing system similar to the 
UNIX™ filing system. (UNIX is a trademark of AT&T Bell Labs.) Each disk has its 
own hierarchy. At the top of the tree is the “Root” directory, represented by the single 
slash (/). When new, the System disk contains this directory and two others, /sys and /usr. 
These are subdirectories of the Root directory; that is, they are one step below the top of 
the hierarchy. (The slash at the beginning of the name locates the directory with reference 
to the Root directory. Naming conventions for directories will be fully explained later in 
this section.) 


At power—up, the operating system automatically moves you into the /usr directory of the 
disk from which the system software was loaded. System software is loaded from Floppy 
Drive 1 if a system disk is inserted; by next preference, it is loaded from Floppy Drive 2; 
and, if no other system software is found and a hard disk is present, it is loaded from the 
hard disk. 


(A) Directories 


Directories may contain both files and other directories. Once you are in a new 
directory, the files and subdirectories it contains are listed in the display area of the 
File Maintenance screen. Directories are indicated by “DIR” in the second column 
(see Figure 15-3). 


1. How to move through the directories. You may use the CHNGDIR (Change 
Directory) command to move into any of these directories and view their 
contents. As you work within the filing system, you can use this command to 
change levels and directories. However, you can never be in more than one 
working directory at a time. This working directory is referred to as the “current 
directory.” The current directory is always posted on the fourth line of the File 
Maintenance screen. 


To move from the /usr directory of the boot disk up to the Root directory, use the 
Change Directory command and enter the pathname /. To move into the /sys 
directory, enter the pathname /sys. There will be no other directories on a new 
system disk; you must create new directories yourself. 
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To move from disk to disk, use the Change Directory command and select the 
correct disk drive in the highlighted window below the command line. In the 
entry field provided, enter slash (/) to move to the Root directory of the new disk, 
or enter the absolute pathname of the directory you want. Absolute pathnames 
are described in the next subsection. 


2. How to create new directories. New directories are created using the MAKEDIR 
(Make Directory) command on this menu. A maximum 256 files and/or 
directories may be created on one microfloppy diskette. The maximum for hard 
disk is 4,096. Directories follow the same naming conventions as files. These 
conventions are explained in the following paragraphs. The pathname you enter 
as you make a directory indicates where you wish to locate the directory in the 
filing hierarchy. Pathnames are explained later in this section. 
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iDrive: fee Name: | 
Current Directory: HRD/usr 
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ISNA_Sessions PRGM W 10700 09/30/86 10:22 
iTest_3270_Term PRGM 9722 11/10’86 07:12 
WX25_Cert DIR els 03/14/87 18:25 
WX25_Cert_desc ASCII 1020 03/16/87 19:12 
X25_Frm_Lev SETUP 2504 O2/02/B87 1080:25 
IX25_Pkt_Size PRGM 9380 — C2/72e/87 14:32 


joelect File Maintenance Command 


r "a 


Figure 15-3 Contents of the current directory are listed on the File Maintenance Screen. 


(B) Absolute Pathnames 


A pathname identifies the path through the directory structure which terminates at a 
particular file or directory. Each file and directory has an absolute pathname and a 
relative pathname. 


An absolute pathname always begins with a slash. This indicates the path from the 
“root,” or starting point, of the filing system. The directories and/or file it “owns” are 
listed to the right, each separated from the next higher level by a slash. 


The absolute pathname is useful when you aren’t sure of your current location in the 
filing system. Using the absolute pathname always alerts the operating system of the 
precise location of the directory or file you specify in any command. 
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The relative pathname of a file or directory is the route to the file or directory from 
the current directory. The relative pathname may be as simple as a one—word 
filename. (It never begins with a slash.) If, for example, your current directory 
(dir_c) contains a file (yourfile), then the relative pathname of the file is, simply, 
yourfile. Now suppose that you move to a different current directory (dir_b) which 
contains dir_c as a subdirectory. The same file would have a different relative 
pathname: dir_c/yourfile. 


Each time you move up a directory level, the relative pathname gains a new 
subdirectory name as acomponent. The new component is always separated from its 
subdirectory (or file) by a slash. The relative pathname of this same file when you are 
working in the /usr directory might, for example, be dir_a/dir_b/dir_c/yourfile. The 
absolute pathname for the same file would be /usr/dir_a/dir_b/dir_c/yourfile. 


(D) Files 


Files are the basic elements of the filing system. Files can be identified in the Type 
field of the Directory Listings. Any type other than “DIR” is a file. 


The INTERVIEW files named in the directory listings on the File Maintenance 
screen are created in a variety of ways. The files in the /sys directory, for example, 
are placed on each system disk at the factory. This directory contains data essential 
to the operating system. It is not advisable to store user files in the /sys directory. 


The /usr directory, also created on each disk at the factory, is intended for the storage 
of files (and directories) which you create. 


1. Program files. Program files, which contain the configuration of all INTERVIEW 
menus and the Protocol Spreadsheet contents, are created when you use the SAVE 
command on this menu. 


2. Setup files. Use the SAVE command on the File Maintenance screen to create 
Setup files. Setup files contain a partial set of configured menus. 


3. Object files. Object files, which contain the configured Setup menus, the Layer 
packages, and the object—code compilation of the Trigger menus and the 
Protocol Spreadsheet, are created when you use the SAVE command on the File 
Maintenance menu. 


4. Linkable—object files. Use the Compile command on the File Maintenance menu 
to create linkable— object (LOBJ) files. Linkable —object files may contain the 
object—code compilation of standard C code. The compiled C code in 
linkable — object files usually contains the definitions of user—created routines. 


Linkable—object (LOBJ) files may also contain the compiled contents of the 
Protocol Spreadsheet, different from object (OBJ) files which additionally 
contain all menu configurations. 
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5. Linkable—program files. Use the Save command on the File Maintenance menu 
to create linkable— program (LPGM) files. Linkable—program files contain all of 
the setup menus of program (PRGM) files except for Triggers and source—code 
Spreadsheet. In addition to the menus, LPGM files contain the linkable— object 
code compilation of the Protocol Spreadsheet. When you load an LPGM file and 
go to the Protocol Spreadsheet, all you see is an OBJECT block identifier that 
references the pathname of the LPGM file. 


Once a linkable—program file is loaded (via the File Maintenance Load 
command), you may modify the setup menus and rerun or save the program. 
Since the spreadsheet program has already been compiled, changes to the setup 
menus do not cause a lengthy recompile time. 


6. Protocol Spreadsheet files. Use the WRITE command provided by the spreadsheet 
editor (described in Section 30), specify a filename, and press (=) or fev} to save 
only the contents of the spreadsheet. The file which results is listed in the File 
Maintenance directory as type ASCII; however, when you want to use the file 
again, it should be read in by the spreadsheet editor (rather than loaded from the 
File Maintenance screen.) 


7. Data files. Use the Data Transfer command on the Disk Maintenance screen to 
store data from disk into a file. See Section 14.4(C). The files which result 
appear in the directory listings on the File Maintenance screen. Before you 
replay data files, you must transfer them back onto the data acquisition tracks of 
a disk; a file is not a valid Source of data on the Line Setup menu. Do not 
attempt to load data files from the File Maintenance screen. 


(E) Naming Conventions for Files and Directories 


There are a few simple rules to keep in mind when naming files. The maximum 
length of any component is 12 characters. Legal characters for filenames are letters; 
numbers (0—9); and the symbols dash (—), underscore (_), dollar sign ($), and period 
(.). Filenames must start with a letter or a period. Upper and lower case letters may 
be used. Filenames are case—sensitive; that is, the pattern of upper and lower case 
letters in an existing name must be repeated exactly any time that file is referenced. 

g Wildcards may be used in some operations, as described in Subsection (F), below. 


Filenames may include extensions for convenience, but the system attaches no special 
meaning to the extension. When you refer to a file with an extension, you must 
include the extension in the filename. 


Filenames cannot be duplicated within the same directory. If, for example, there is 
already a file in your current directory called unifile and you save a newly created file 
to the name unifile, then the old file is destroyed. 


Single periods (.) and double periods (..) have special uses when referring to files or 
directories. Their uses are described in the paragraphs which follow. 


NOV ’95 15-7 


ADDENDUM 


(F) Use of Wildcards in Filenames 


There are several ways in which you can designate files using wildcards to be acted 
upon by a chosen command. Table 15-1 lists the legal wildcard definitions in the 
INTERVIEW file system. 


Table 15-1 
Wildcards With File Designations 


Wildcard Meaning 
= matches 0 or more of any character 
? matches any single character 
[] matches any one of the listed characters, i.e., [—abedK23457]; 


ranges are allowed: [—~a-—dK2—57] 


(*] matches any one character except those listed, i.e., [~ cdef045678—]; 
ranges are allowed: [*c-—f04-—8-—] 


{] The hyphen (—) is used as a wildcard match or exclusion in two ways: 
(1) To designate an inclusive range of characters, it is used between characters. 
(2) To designate itse/f, it must be listed either at the beginning or ending of the sequence. 


A space ( ) will be read as a space. Spaces are not used in filenames, so neither 
should they be used within wildcard bracket designations. 


As illustrated in Table 15-1, the hyphen (—) is used two ways within brackets: as the 
hyphen character, it is placed at the beginning or end of the sequence; or, used 
between two characters, it designates inclusive ranges. 


For example, using the wildcard designations found in Table 15-1, the file designation 
[ “a-—k]*bc.? describes one or more files which have the following attributes: 


[“a-k], *be,.? 


The filenames described must 
have these parts which ... These files meet the criteria: 
... matches exactly one character lb a . 
except a through k ay ie 2 . oe 
Cc 


... preceding any number 
of or no characters 


... preceding the letters b 


... with any one—character suffix 
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1. Limitations. 


Wildcards are special characters that do pattern matching and can only be used 
when the cursor is in the menu area. 


Wildcards cannot be used for the MAKEDIR operation. 
A destination file with wildcard designations must only match a single file. 
A destination directory with wildcard designations must only match a single directory. 


Wildcard symbols may be used to type in “shorthand” filenames with only one 
match; these are operated upon as if the real pathname had been entered. If 
problems occurred during the operation, errors messages are those displayed as if 
a single pathname had been entered for the filename. 


2. Marked files. 


Generally speaking, marked files and wildcard—designated files and directories are 
mutually exclusive, with one exception: you may copy a marked file into a single 
destination file or directory whose “shorthand” name includes wildcard symbols, as 
long as the name identifies one and only one file or directory. Multiple files may also 
be marked to be copied to a single destination directory named in the same manner. 
Like other operations with marked files, the cursor must remain in the file list area. 


If errors occur, the operation may have been successfully completed upon some or 
none of the marked files; those which encountered errors will remain marked. We 
recommend you try the operation again with each of the remaining marked files, one 
at a time; this permits the system to report a more specific message for each file. 


(G) Use of Periods in Pathnames 


Single periods and double periods, when used alone as file components, have special 
meanings. A single period (.) always represents the current directory. A double period (..) 
always represents the parent directory; that is, the directory immediately above. 


The double period (..) is a useful abbreviation for defining pathnames. A common 
use for the component would be to change the current directory to the parent 
directory. In this case, you don’t need to use the name of the parent directory. Just 
select the Change Directory command and enter .. as the pathname to the new 
current directory. String a series of these together, separated by slashes (for example, 
Change Directory ../../..) to move up the file tree. 


Study the file system in Figure 15-4 to see how the following points apply. 


1. The relative pathname of yourfile is dir_c/yourfile. Its absolute pathname is 
/usr/dir_a/dir_b/dir_c/yourfile. 
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2. The relative pathname of otherfile is dir_d/otherfile. Its absolute pathname is 
/usr/dir_a/dir_b/dir_d/other-file. 


3. ‘To move up to the /usr directory from the current directory, enter the pathname 
../.. when you use the Change Directory command. 


4. To move from the current directory (dir_b) to dir_e, use the Change Directory 
command and enter this pathname to the new directory: ../dir_e. (This is simpler 
than using the absolute pathname, /usr/dir_a/dir_e.) 


HRD 


/ (ROOT) 


dir_a 


Current , 


dir _d 


C = directory 
[] = file 


 other.file 


Figure 15-4 The INTERVIEW has a hierarchical filing system. 
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15.3 The File Maintenance Screen 


(A) The Top of the Screen 


Twelve commands can be executed from the File Maintenance screen (see 

Figure 15-1 for a full set of menu fields). There are two alternate banks of 
commands. Use the MORE ((Fs)) function key to switch from bank to bank (see 

Figure 15-5 and Figure 15-6). When you press the function key to select a particular 
command, the screen repaints, and a set of unique menu fields appears. The selected 
command always appears on the top line of the menu. 
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Figure 15-6 Alternate bank of function keys. 


1. Current drive. At the top of the screen, just below the Command field, the name of 
the current disk is given (see Figure 15-7). The files displayed in the directory 
listings on the screen reside on the disk named in this area. 


NOTE: The current disk at power—up is the disk from which the 
INTERVIEW is initialized. If all three drives are present, the 
INTERVIEW checks FD1, then FD2, and finally HRD for system 
initialization software and boots from the first system disk it finds. 


te tates Teas 


F 


Figure 15-7 The name of the current disk is selected in the Drive field. 
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2. Name field. Every command requires at least one filename and provides a field in 
the menu area for filename entry (see Figure 15-7) where you MAY enter the 
name of the file to be acted upon. The file’s absolute or relative pathname can be 
entered. If you enter the filename, you must type it exactly as it appears in the 
directory listings. 


NOTE: There are several ways to specify the file or files which are to 
be acted upon. Read Section 15.3(C) before executing any command. 


Study the directory listings if you are uncertain of the filename. If you require 
more information on a file, use the View command to see the contents of the file. 


(B) Directory Listings 


The name of the current directory is listed in a field at the top of the screen. The 
contents of the current directory are listed in a 12—line field in the center of the 
menu. Six columns of information appear for each file (see Figure 15-8). The 
(relative) filename is given in the first column. 


The Type field to the right defines the contents of the file. All types that may appear 
in this column are defined in Table 15-2. When a file is write—protected, the letter 
“W” appears immediately to the right of the Type column. 


The size of the file (in bytes) is given in the next column. The date and time that the 
file was last modified appear in the two far—right columns. 


Menu 
Area 


Directory 
Listings 


File Type Date Saved 
Write—Protected Time Saved 


File or Directory Name Size of file in bytes 


Figure 15-8 Current directory listings. Data types are listed in the column to the right of the file or directory name. 


1. Moving through directory listings. The contents of the current directory are 
displayed on the File Maintenance screen. 
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More than 12 lines of information may be available for the directory. To display 
additional lines, position the cursor on the last line of the listings and press (). 
(This will display new lines one at a time.) 


Press (»] and () at the same time to move to the end of the listings. Press [Ma) to display 
the next 12 lines of information. Position the cursor on the first line and press [*) to 
expose previous lines one at a time. Press [Fi] to display the previous 12 lines. 


Press (s| and (t) to move to the top of the listings. 


To see the listings for another directory, you must use the Change Directory command. 


Table 15-2 
File Types 
Type Meaning Comments 
PRGM Program Full set of configured screens. 
SETUP Setup . Subset of five configured Setup screens, 


in particular, excludes Trigger Setup 
screens, Layer Setup screen, and 
Protocol Spreadsheet. 

OBJ Object Five configured Setup screens, the Layer 
packages, and the object—code compilation of the 
Trigger menus and the Protocol Spreadsheet 


LOBJ Linkable Object Object—code compilation of a standard C file or of the 
contents of the Protocol Spreadsheet. C files may be 
generated via the WRITE/U (editor)command on the 
Protocol Spreadsheet. 


LPGM Linkable Program Setup menus of a PRGM file (except for Triggers and 
source code of spreadsheet) in addition to the 
linkable—object code compilation of the Protocol 
Spreadsheet. LPGM files are compatibie between units 
with different hardware and/or software configurations. 


BITIM Recorded data Bit—image data saved for reanalysis. May 
be reformatted and rechecked for BCC error. 
CHDAT Recorded data Character data saved for reanalysis. This data 


has already been formatted and checked for BCC 
error (if received block—checking enabled) and may 


not be reformatted or rechecked. 
ASCIl Text Text file generated by user on Protocol 
Spreadsheet screen. 
DIR Directory A directory, potentially containing files and 
subdirectories, which is part of the 
/ structured file system. 
a SYS System files Files generated by General Signal Networks — Mount Laurel, 
and internal including Personality packages. 
INTERVIEW files 
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(C) Selecting Files 


There are several ways in which you can designate files to be acted upon by a chosen 
command. 


1. Name field. The first means of selecting a file is to enter its name in the Name 
field at the top of the menu. 


NOTE: The cursor must remain in the menu area (see Figure 15-8) in 
order for the command to operate on the named file. 


2. Cursor location. You may designate a single file to be acted on by moving the 
cursor into the directory listings and positioning it over the desired file. The file 
name will be highlighted. 


NOTE: When the cursor is located in the Directory Listings, the 
highlighted file will be acted upon by any command executed. Any file 
named in the Name field will NOT be acted upon. 


If you have selected a file with the cursor, but the file—maintenance command 
shown at the top of the screen is not the one you want, press (|. The cursor will 
return automatically to the Command field. Choose the appropriate command 
and press () again. The cursor will return to its previous location, highlighting 
the selected file. 


3. Marking files. For certain commands, the «| key can be used to select files on 
which you want the command to operate. To mark a file, locate the cursor over it 
and press fue). Once a file is marked, you need not fill in the Name field for the 
command. 


The next command executed will operate on the marked file or files. Even if 
there is a filename in the Name field, marked files (and NOT the entered file) will 
be acted upon. 


Marked files also take precedence over the file at the cursor location. That is, if 
files are marked, they will be acted upon by the command, but the file at the 
cursor location will not be acted upon. 


With one exception, «| works only with commands which are used to operate on 
multiple files simultaneously. These commands are Copy, Delete, Write — Protect, 
Write — Enable, and Print. The exception is the Compile command. In this case, 
only a single file should be marked. If you mark more than one file for 
compiling, the following error message will be displayed: “Joo many source files 
selected.” 


Wildcard symbols may be used during an operation with one or more marked files. 
If errors occur, the operation may have been successfully completed upon some or 
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none of the marked files; those which had errors will remain marked. We 
recommend you try the operation again with each of the remaining marked files, one 
at a time; this permits the system to report a more specific message for each file. 


4. Unmarking a file. is an alternate action key. To deselect a marked file, locate 
the cursor next to it and press | again. 


Once the command is executed, the file is no longer marked. Marked files are no 
longer marked if you leave the File Maintenance screen. 


(D) Executing Commands 


To execute any of the 12 commands, make sure that all entries are correct. Then 
press [x=]. Status messages will inform you of any errors. Refer to Appendix A for an 
explanation of error messages. 


(E) Load 


For fast access to this command, press as an alternative to accessing the File 
Maintenance screen with function keys. Use this command to load a working copy of 
a file from disk into the internal memory of the INTERVIEW. The Load command is 
frequently used to load complete programs into the INTERVIEW in preparation for 
running a test. Any program or setup file you wish to modify must first be loaded. 


Only program, setup, object (OBJ), or linkable—program (LPGM) files can be loaded 
with this command. 


e Program files are a full set of configured menus, including the Layer Setup 
screen, Trigger Setup screens, and the Protocol Spreadsheet. 


e Setup files are a smaller set of configured menus which includes only the five 
Setup screens: Line Setup, Interface Control, BCC Control, Front—End Buffer 
Setup, and Bit Error Rate Test Setup. 


@ Object files are the configured Setup menus, the Layer packages, and the 
object—code compilation of the Trigger menus and the Protocol Spreadsheet. 


e Linkable—program (LPGM) files contain all of the setup menus of program 
(PRGM) files except for Triggers and source—code Spreadsheet. In addition to 
the menus, LPGM files contain the linkable— object code compilation of the 
Protocol Spreadsheet. When you load an LPGM file and go to the Protocol 
Spreadsheet, all you see is an OBJECT block identifier that references the 
pathname of the LPGM file. Although it makes no difference from which drive 
you load a linkable—program file, in order for the program to run, the file must 
remain accessible on that same disk drive. 


@ Oncea linkable— program file is loaded, you may modify the setup menus and 
rerun or save the program. Since the spreadsheet program has already been 
compiled, changes to the setup menus do not cause a lengthy recompile time. 
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NOTE: To successfully execute the File Maintenance Copy 
command on linkable—program files, you must have software 
revision 8.00 (or later). LPGM is an unknown file type to earlier 
software revisions. 


You must specify the disk on which the file you are loading resides and the (relative 
or absolute) pathname of the file before executing the load command. The simplest 
means of loading a file from the current directory is to place the cursor over the 
filename in the directory listings and press (x0). Cursor selection overrides any entries 
that may appear at the top of the menu. 


NOTES: 


1. Remember that loading a program or setup overwrites the program or setup 
already in the INTERVIEW. Save the resident program or setup if you wish 
to use it later, and then load another file. 


2. Loading an object file allows you to enter Run mode without recompiling, 
unless you make substantive changes (i.e., changes to menus and fields not 
listed in Table 2-1). 


3. The spreadsheet portion of a program (when saved via the Protocol 
Spreadsheet WRITE editor command) can be loaded via the READ command 
without overwriting the contents of other menus. See Section 30 for an 
explanation of the READ and WRITE commands. 


4. Protocol layer setups are loaded from the Layer Setup screen (see Section 8). 
They may also be loaded along with a program, linkable— program, or object 
file. 


5. Data files are not “loaded” from the File Maintenance screen. Instead, see 
Section 14.4(C), Data Transfer. 


6. Linkable—object (LOBJ) files are not loaded from the File Maintenance 
screen. Depending on the file’s contents, use either the OBJECT 
block—identifier or the #pragma object preprocessor directive to access the 
compiled C code in an LOBJ file. Refer to Sections 28.4 and 55.4. 


7. You cannot load the Printer Setup file (/sys/print_setup) from the File 
Maintenance screen. It is loaded automatically during boot—up. See 
Section 2.1(B). 


(F) Save 


For fast access of this command, press |*«] as an alternative to accessing the File 
Maintenance screen with function keys. Use this command to preserve a newly 
created program, setup, or object file or to retain any changes you have just made to 
an existing file. If saving to an existing filename, the existing file must be the same 
file type as the file you are saving to overwrite it. 
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Before executing this command, you must select the type of file to be saved. 
Program, setup, object (OBJ), and linkable—program (LPRGRM) are the only 
options on this screen. 


e A setup is a set of five configured menus: Line Setup, Interface Control, BCC 
Control, FEB Setup, and BERT Setup. 


e A program contains all menus, including the Layer Setup screens, Trigger Setup 
screens, and the contents of the Protocol Spreadsheet. 


e An object contains the configured Setup menus, the Layer packages, and the 
object—code compilation of the Trigger menus and the Protocol Spreadsheet. If 
you have not compiled the program prior to saving the object, the compilation 
occurs as part of the SAVE process. 


@ Linkable—program (LPGM) files contain all of the menus of program (PRGM) 
files except for Triggers and source —code spreadsheet. In addition to the menus, 
LPGM files contain the object—code compilation of the Protocol Spreadsheet. 
The compilation occurs as part of the SAVE process. 


When you Save a program as an LPGM file, your spreadsheet program excluding 
C #pragmas is saved as compiled linkable—object code. To retain #pragmas in 
your program, reference them as the hook text in a #pragma hook 0 before you 
save the program. Although the #pragma hook 0 is not saved, the hook text is. 


There are two exceptions to this rule: #pragma object and #pragma hook 0. 
Enter these directives on the spreadsheet following the formats explained in 
Section 55, C Basics. They will be saved intact in LPGM files. 


To include other #pragmas, #pragma il_buffers 128 for example, in an LPGM file, 
enter them in a #pragma hook 0 as follows: 


#pragma hook 0 “#pragma il_buffers 128” 


NOTE: To successfully execute the File Maintenance Copy 
command on linkable—program files, you must have software 
revision 8.00 (or later). LPGM is an unknown file type to earlier 
software revisions. 


Before executing the command, you must also select the drive to which you wish to 
save the file, and you must enter the pathname to the file you are saving. If you are 
saving to a filename which already exists in the current directory, you may indicate 
the file by placing the cursor over its name in the directory listings before pressing 
(e]. Cursor selection of a file overrides any entries which may appear at the top of 
the menu. The existing file must be the same file type as the file you are saving to 
overwrite it. 


NOV ’95 | 15-17 


ADDENDUM 


INTERVIEW 8000 Series Basic Operation: 951—B0424—-01 


You cannot save to a directory which does not already exist. First, create the 
directory with the Make Directory command. 


Press {xa}. During the Save operation, status messages are posted at the top of the 
File Maintenance screen. For a diagnostic message about errors that prevent 
compilation of OBJ or LPGM files, press rea, SPDSHT, [2], GO-ERR. Press GO—ERR 
again for a message about the next error. Continue until no more errors are 
detected. 


You may abort the Save procedure by pressing the ABORT softkey or from”. Note, 
however, that if the destination file is an existing file, it may have been partially 
overwritten. 


NOTES: 


1. You may use the Save command to create a new set of default values for all 
menus. If you create a file called /usr/default on the initialization disk, all menus 
will be set to your saved selections when the INTERVIEW boots from that disk. 
See Section 2.2(B) for a description of this procedure. See Section 14.1 for disk 
selection at boot—up. 


2. Ifyou only wish to save the contents of the spreadsheet, use the Protocol 
Spreadsheet WRITE command (see Section 30). Or use the File Maintenance 
Compile command to save the compiled object—code version of the contents of 
the spreadsheet. See Section 15.3(P). 


3. Saving an object or linkable—program file requires a considerable amount of disk 
space and should be reserved for frequently used tests with long compilation 
times. (The program file for a test may occupy only 5320 bytes, while the object 
file for the same test occupies 109894 bytes.) 


4. Preserve a copy of the source code (the program version) of a test as well as the 
OBJ or LPGM version. The program code is more versatile than the OBJ file 
code: in subsequent software revisions, the program version may still compile 
even if the object—code version no longer does. You may then generate a new 
object file from the source—code version. 


Although linkable —program files are as compatible as program files, editing on 
the Protocol Spreadsheet must take place in the source program file. 


5. Data can also be saved to a file using the Data Transfer command on the Disk 
Maintenance screen; see Section 14.4(C). Once data is saved in a file, the file 


appears in the directory listings of the File Maintenance screen. 


6. Linkable—object (LOBJ) files are created via the Compile command, not the 
Save command. See Section 15.3(P). 
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7. Save the Printer Setup configuration file (/sys/print_setup) from the Printer Setup 
screen, not the File Maintenance screen. See Section 16.3. 


(G) Change Directory 


This command, labeled CHNGDIR on the function key, is the only method of moving 
from one current directory to another. Indicate the drive on which the new directory 
resides and give its absolute or relative pathname before executing the command. 
The name of the new current directory replaces the old one on the fourth line at the 
top of the File Maintenance screen, once the command is executed. 


NOTES: 


1. By definition, all relative pathnames of files and directories change once you 
change to a new current directory. 


2. ‘To move up to a higher directory, you must name the directory in the Name field. 


3. Ifthe name of the parent (the next higher) directory is not known, enter two 
periods (..) in the Name field. This moves you up one directory. 


4. Tochange to a directory on another disk, select the drive in the rotating window 
and enter the absolute pathname of the directory in the name field. 


(H) Make Directory 


You must use the MAKEDIR (Make Directory) command to create a new directory. Use 
this command to create your own file hierarchy. You may create any number of 
subdirectories to the root (/) or /usr directory on any disk, and you may subordinate 
directories to another directory, thereby building as many levels of subdirectories as 
you wish. 


The relationship of one directory to another is identified by its name, as explained 
earlier in this section. 


NOTE: When you create a directory, you may use the absolute 
pathname for the new directory to locate it anywhere you specify on 
any of the disks. If you use a relative pathname, the new directory 
will be created as a subdirectory of the current directory. 


(I) Copy 
Use this command to copy a file or group of files to a new location. (The original 
copy or copies will remain, unless you choose to delete them using the Delete 
command.) This command is useful, for example, when you wish to copy certain files 
from one disk onto another disk. If you are using only one floppy disk drive, the 


Maintenance screen. 
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NOTE: ‘To successfully execute the File Maintenance COPY command 
on linkable— program files, you must have software revision 8.00 (or 
later). LPGM is an unknown file type to earlier software revisions. 


When you select the Copy command, you will be asked to select the source drive 
(where the file or files to be copied now reside), enter the source pathname of the file 
to be copied, select the destination drive, and enter the destination pathname (the 
intended directory location and filename for the new copy). The pathname you enter 
may be relative or absolute. 


Wildcards can be used to name source files in a COPY operation; wildcard symbols are 
discussed in Section 15.2(F). Multiple source files can also be specified by marking 
several files in the file list area. 


Table 15-3 illustrates the twelve possibilities for copying both single and multiple files 
and directories. The table assumes the directories and files are write —enabled. 


Table 15-3 
Source and Destination Copy Guidelines 


File Directory Non-existent 


Source 


Create 
destination 


Create file 
into directory; 
overwrite 
existing file 


Overwrite 
existing file 
file 2 


Create 
destination 
directory 2 


Existing files | 
of same name | 
overwritten 


Directory 


Multiple: 


ERROR Existing files ERROR 
of same name 
overwritten 


Directories ERROR Create ERROR 
destination | 
directories 3) 


Example: Copying the file /usr/programs/x25 to the writable directory /usr/save actually copies the file into 
/usr/save/x25. \f /usr/save/x25 already exists on the specified drive, it is overwritten; if it does not exist, it is created. 


Target will be created, but only if all preceding parent directories exist on the destination drive and the last one 
parent directory is writable. Example: If destination file is to be /usr/programs/x25, then the writable directory 
/usr/programs must exist on the drive where the destination file is to be created. 


[3] Source directories are copied into subdirectories of the destination directory on the specified drive; these 
destination subdirectories must have the same name as the corresponding source directory. 
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1. Copying a group of files. Multiple filenames may be “marked” in the directory for 
copying. See Marking Files, Section 15.3(C)3. 


If you designate a directory as the source you want to copy, all files and 
subdirectories contained in the directory are also copied. 


Wildcard symbols may be used to copy a group of files; wildcards are discussed in 
Section 15.2(F). If wildcard symbols are used to copy a group of files, the 
destination filenames begin with the first wildcard, appended to the destination 
parent name. 


For example, copy multiple files from /HRD/x25/*/x/*k* to the directory 
/FD1/bkup. Tf the actual source files copied are 

/HRD/x25/A/x/aka and /HRD/x25/B/x/back 
then the new destination filenames would be 

/FD1/bkup/A/x/aka and /FD1/bkup/B/x/back 


NOTE: Copying a group of files to a floppy disk drive may require more 
space than is available on one disk. When the first destination floppy 
disk is full, you will be prompted to insert the next disk. 


If you are copying a group of files from one place to another on the same 
floppy disk, you must make certain you have enough space left on the 
disk to hold all of the files you wish to copy. This same advice holds for 
copying a group of files from any disk drive to the hard disk drive: verify 
you have enough space on the destination disk to hold the copied files. 


2. Copying an entire directory. You may indicate an entire directory to be copied. 
The directory and all its subdirectories and files will be copied. If the name of an 
existing directory is given, all files and directories are placed inside that directory. 
But the original directory is not retained. This means that any files or directories 
in the destination directory are, unless write—protected, overwritten by files or 
directories of the same name in the copied directory. You may also copy files to 
a fictitious subdirectory. As long as the subdirectory has a real parent directory, 
such a destination pathname is valid. (For example, if you have a directory 
named /usr/programs on FD1, you may copy a directory from the hard disk to 
/usr[programs/x25 on FD1, even though the directory /x25 did not previously 
exist.) The subdirectory is created as part of the Copy command, and all files 
and directories from the source are copied into it. 


3. Copying an entire disk. If both floppy disk drives are operable, you would use the 
Duplicate Disk command on the Disk Maintenance screen. See Section 14.4(D). 


If you have only one floppy disk drive available, the Duplicate Disk command is 
not applicable to your hardware. However, it is possible to copy an entire disk to 
another disk in three steps: format the destination disk, copy the root directory 
to the disk, and transfer the data acquisition tracks to the disk. 
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After a disk is formatted, it may be copied to via the Copy command. Copy the 
root directory from one disk to another; the file name for both the source and 
destination disks will simply be “/’ and the softkey selection for the destination 
disk is NEWDISK. The system will prompt you to insert the “source” disk or the 
“destination” disk at the proper times. You must then use the Data Transfer 
command on the Disk Maintenance screen—see Section 14.4(C)—to copy to 
data acquisition tracks to your destination disk. The disk is now duplicated. 


NOTE: Copying to a new disk in the same drive will use the same 
memory as the current program and the Layer Personality packages. 
The procedure may need fewer repetitions of disk—insertion/removal 
if it is done at a time when a large program and multiple layer 
packages are not loaded in. 


(J) View 


The purpose of the View command is to allow you to look at the contents of a file 
without actually loading the file. The program or data currently in the internal 
memory of the INTERVIEW is not overwritten by the View command. 


Prior to executing the View command, you must select the drive on which the file 
resides and provide the (relative or absolute) pathname of the file. 


When you press (2), the screen repaints, displaying the first 12 lines of the file in the 
Directory Listing area. New function keys are available as labeled. 


Descriptive text is presented to the user when a program or setup file is viewed. For 
an ASCII file, the file is presented “as is.” Bit—image and character—data files 
cannot be viewed. 


1. Moving through a view file. The beginning of a file appears on the screen when a 
file is viewed. The cursor location is highlighted. Use (4) to move the cursor to 
the bottom of the screen and continue pressing 4) to scroll down through the file 
a line at a time. Move the cursor to the top of the screen by repeatedly pressing 
and continue pressing it to scroll back up through the file. 


Press [«r]— (2) to move down to the end of the file. Use (*)—() to move to the top 
of the file. 


Use () to move one page (12 lines) forward in the file. Press to move 
backward one page in the file. 


To leave the file being viewed and return to the File Maintenance screen, press 
or the function key labeled asort. 


(K) Print 


This command prints a hard copy of the file when a printer is properly connected to 
the INTERVIEW’s Printer Port. Indicate the disk on which the file resides, as well as 
the file’s relative or absolute angel Then make a selection in the Paginate field. 


If you select Paginate: YES. 
includes the name of the file (not its pathname) and the page mimber 


File : filename Page : 1 
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Section 16 provides instructions on configuring a printer for use with the 
INTERVIEW and explains printed format. 


(L) Rename 


Use the Rename command to assign a new name to a file. A file can only be 
renamed if it resides on the active disk (named on the current directory line). In 
order to rename a file, you must indicate the disk on which the file resides, provide 
the pathname of the file (that is, give the old filename), and enter the new name you 
wish to give the file. 


NOTE: When you rename a file, the original file disappears. 


The Rename command can also be used to move a file to a new location. Both new 
and old locations must be on the active disk (named on the current directory line.) 
To relocate a file to a different disk, use the Copy command, and then delete the 
original file. 


NOTE: Do not use the abbreviations (. and ..) for naming the new 
location for a renamed file since they are valid characters for a file 
name. They will be interpreted as part of the new name. 


(M) Enable 


This command is used to remove the write protection from a file or directory. Once a 
file or directory has been write—enabled, the save, delete, and rename commands can 
be executed on the file or directory. 


When a directory is write — enabled, the files within the directory are also enabled, 
unless they have been individually write—protected. In this case, you must also 
enable each file before it can be modified or deleted. 


Prior to executing the command, you must select the drive on which the file or 
directory resides and provide the (relative or absolute) pathname of the file or | 
directory. Or you may simply cursor—select a filename for write—enabling and press 
{x0}. Multiple filenames may be “marked” in the directory for write—enabling. See 
Marking Files, Section 15.3(C)3. 


(N) Protect 


This is the Write Protect command. It is used as a security measure. When a file is 
write— protected, any attempt to save, delete, or rename the file will be rejected. 


Prior to executing the Write Protect command, you must indicate the drive on which 
the file (or files) reside and you must provide the name of the file (or files) you wish 
to protect. 
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A directory may be named, cursor—selected, or marked for write protection. This 
write— protects the individual files within the directory. It is possible to 

write— protect the individual files as well; in which case, both the directory and the 
file must be enabled before the file can be modified or deleted. 


NOTE: Reformatting a floppy disk destroys all files and data, 
whether they are protected or not. Floppy disks can be 
write—protected manually against formatting, as explained in Section 
1. The hard disk cannot be write—protected against a Format 
command entered from the Disk Maintenance menu. 


It is strongly recommended that you regularly back up the hard disk 
as well as any floppies you wish to preserve. 


(O) Delete 


Use this command to remove files permanently from a disk. Prior to executing the 
Delete command, you must select the disk drive from which you are deleting the file 
and give the (relative or absolute) pathname of the file you wish to delete. In order 
to delete an entire directory, you must first delete all files and subdirectories it 
contains. To delete a subdirectory you must be located in the directory above it (the 
parent directory). 


NOTE: Be aware that you can delete a file by placing the cursor over 
a filename in the directory listings and then executing the Delete 
command. Cursor selection takes precedence over any filename in 
the Name field. 


You may also mark one or more files for deletion with m=. Any 
marked files take precedence and will be deleted instead of the file at 
the cursor location or a file named in the field at the top of the menu. 


(P) Compile 


Use this command to compile and save as object code the contents of the Protocol 
Spreadsheet or a file. | 


NOTE: If you want to save setup menus in addition to the compiled 
spreadsheet program, use the Save command and create a 
linkable—program (LPGM) file. See Section (F) above. 


One of the advantages of using linkable—object (LOBJ) files instead of object (OBJ) 
files is that OBJ files created on one unit will not run on another unit that is 
configured differently. In contrast, LOBJ files (as well as LPGM files) are 
transparent to the configuration of the unit—i.e., they are just as transparent as the 
code would be, were it actually present in the spreadsheet buffer. The code, however, 
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must still be compatible with the various menu parameters. For example, a call to 
1]_il_ transmit or a SEND action, whether contained in an.-LOB]J file or written to the 
Protocol a ae would not be compatible with a Line Setup selection of Mode: 


Linkable— object files also assist the programmer in efficiently using the 
INTERVIEW’s memory and spreadsheet buffer. Refer to Section 28.4(D). 


1. File. © #i& > is the default selection. A valid source file for compiling 
contains only standard C code, typically definitions of user—created routines. It 
may also contain #pragma hook 0 preprocessor directives. (Refer to Section 
55.4.) The code does not have to be a complete program. Program or setup files 
are not valid source files. 


NOTE: Write C code from the Protocol Spreadsheet to a file by using 
the WRITE/U spreadsheet —editor command. See Section 30. The file 
will be type ASCII in the directory listing on the File Maintenance 
screen. 


Fett hatal 


If you choose: = Fl&—_, also select the source drive (where the file resides) 
and enter the source pathname of the file to be compiled. To select a source file, 
you may enter the relative or absolute pathname of the file, position the cursor 
over the filename in the current directory, or mark the file in the current 
directory. See Selecting Files, Section 15.3(C). Note that the new file will only 


overwrite a file of the same file type. 


Depending on whether or not the file contains “hook”, use either the OBJECT 
block—identifier (Section 28.4) or the #pragma object preprocessor directive 
(Section 55.4) on the Protocol Spreadsheet to access the C code in the file. 


2. Spreadsheet. If you choose | SPREABSHEET , the contents of the Protocol 
Spreadsheet will be compiled. The wae aaliect program may include C code, 
softkey — generated entries, or a combination of the two, but it must be a valid 
program in order to compile. 


The linkable — object file which results will always contain system— generated #pragma 
hook directives, at least one of which will be a type—zero hook. (See Section 55.4.) To 
access this spreadsheet file, therefore, you must reference it on the Protocol 
Spreadsheet with the OBJECT block—identifier. See Section 28.4. 


Whether you are compiling a file or the spreadsheet, specify a destination drive and 
enter the destination pathname (the intended directory location and filename for the 
LOBJ file). The pathname you enter may be relative or absolute. 


Linkable— object files follow the standard naming conventions discussed in Section 
15.2(E). As an added convention, you may want to append the suffix .o to the end of 
the name. 
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NOTE: A /lib subdirectory (if present in the /sys or /usr directory) is 
included in the search routine for linkable—object files. See Section 
28.4. We recommend, therefore, that you make a /usr/lib directory for 
storing the LOBJ files you create. 


Press (x0]. During the Compile operation, status messages are posted at the top of the File 
Maintenance screen. If there are errors in the source file that prevent compilation, the 
following message will be displayed: “Compilation failed — Errors detected.” For a diagnostic 
message about the first error, press free], SPDSHT, [2], GO-ERR. Press GO—ERR again for a 
message about the next error. Continue until no more errors are detected. 


You may abort the Compile procedure by pressing the ABORT softkey or free. Note, 
however, that the destination file may have been partially overwritten if compile was to an 
existing file. 
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INTERVIEW 8000 Series Basic Operation: 951—B0424—01 


Utility Menu 


Select Desired Utility Screen: 


DT/TIME PRINTER D/MAINT MISC EZSETUP 


) | 1 See Easy View Setup Section | 
See Time—of—Day Clock Section | | | 
See Color Display Section 


See Disk Maintenance Section | 


Printer Setup 


Enter Printer Speed: _2400 

Select Number Of Bits Per Character: 8 BITS 7 BITS 
Select Parity: NONE EVEN ODD SPACE MARK 
Enter New Line Control Sequence: Rr 

Enter Form Feed Control Sequence: Fe 
Enter Number Of Pad Characters: _00 

Select Number Of Characters Per Line: 72 120 
Enter Number Of Lines Per Page: _066 

Format Run Mode Output: YES NO 

Select Printer Type: EPSON DUMB 

Select Handshaking Mode: DC1/DC3 DTR 
Redirect Run Mode Output: YES NO 


To: FLOPPY1 FLOPPY2 HRDDSK Name: 
Append: NO YES 


Figure 16-1 The Printer Setup menu. 
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16 Printer Control 


The INTERVIEW will control most serial ASCII printers. In Program mode you may print 
program menus, triggers, the spreadsheet, and the contents of most files. In Freeze mode, you may 
print character data, statistics, and protocol and program traces. You may print prompts and 
statistics in Run mode (real—time.) Printing is controlled from the keyboard, from the Protocol 
Spreadsheet, and from the Printer Setup screen (see Figure 16-3), described later in this section. 


16.1 The Connector 


A male RS—232/V.24 Printer connector is located on the rear of the INTERVIEW (see 
Figure 16-2). The Printer connector is a DCE interface: it transmits to the printer on Pin 
3 (RD) and applies ON voltage (+12 V) on Pins 5 (CTS), 6 (DSR), and 8 (CD). 
Information can be transmitted asynchronously in 7— or 8—bit ASCII code, with 
selectable parity. 


For flow—control information, see Section 16.2(K). 


Figure 16-2 The printer connector is a 25—pin (DB—25) male connector. 


16.2 Configuring the Printer Setup Screen 


The Printer Setup screen is shown in Figure 16-3. The various menu fields are described 
in this section. 
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| *xK Printer Setup *x | 


Printer Speed: 2400 
Number of Bits: 

Parity Selection: Wena 
New Line: & 

Form Feed: Fr 


oo ae 
Chars Per Line: a 


Lines Per Page: 
Format Run Mode Output: ais 

Printer Type: wats 

Printer Handsh Mode: |swegec 

Redirect Run Mode Output: pdms 

To ame : | oe | 
: Press EueGitesaus key to SAVE setup 
Press RimGi key to ABORT printine 


Aopen 


lEnter Printer Speed: 2480 
nn Ha Ec ee F_8 


Figure 16-3 Printer Setup screen. 


(A) Speed 


Enter the speed of the printer in this field. Default entry is 2400 bps. Maximum 
print speed is 19200 bps. 


(B) Number of bits 


Select the number of data bits aa €., total bits less gion las the printer expects in 


(D) New Line 


In this field, enter the control character or characters which the printer interprets as 
“Start a new line.” Alphanumeric, control, and hexadecimal characters are legal 
entries. Default new—line characters are &'+ (Carriage Return/Line Feed). If the 
field is cleared and left blank, no new—line characters will be sent to the printer. 
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(E) Form Feed 


Enter the printer’s Form Feed control sequence (the control characters which cause 
the printer to advance to the top of the next page). Alphanumeric, control, and 
hexadecimal characters are legal in this field. You may enter up to four characters. 
The default entry is * (press )—(0 or (=), (@), ©); do not use (=), (F), (F}). If the field is 
cleared and left blank, no form—feed characters will be sent to the printer. 


(F) Number of Pads 


Some printers require pad characters following a new line command so that they have 
time to return to the start of the line and advance the paper without losing data. 
Following each new line command, the INTERVIEW adds the number of nonprinting 
pad characters specified in this field. Only numeric entries from 1 to 99 are legal. 

The default entry is 0. 


(G) Characters Per Line 


Select the number de characters to be printed per line. Available options are | 
(default) and #2 . If your printer’s line length is 119 characters or less, choose °°. 
Lines longer than 72 characters will wrap to the next line. 


PSA tee 


ou seticas ete 


characters will wrap to the n next line. 


(H) Lines Per Page 


Enter the length of your printer’s page (in lines). The default is 66 lines. Numeric 
values from 1 to 999 are legal in this field. 


(l) Format Run Mode Output 


“YES. is selected (this is the default), the Character or Screen Buffer is 
formatted before it is printed. (The data in the buffer is not affected.) The formatted 
buffer allows three poser per character and eee symbols to specie) CHET AEASTS: 


ae ala as with ASCII coding. Format Run Mode Output: 86. might be 


appropriate if you were monitoring data that had already been formatted for a 
printer. 


(J) Printer Type 


INTERVIEW screen. The default i 
each field on the menu. 


DUME. , ace a carriage return after 
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(K) Printer Handshaking Mode 


(L) 


The INTERVIEW responds to XON/XOFF control characters sent by the printer. 
The control character DC3, interpreted by the INTERVIEW as XOFF, causes 
transmission of data to the printer to be suspended. When the INTERVIEW receives 
the control character DC1 (interpreted as XON), it begins transmitting data to the 
printer again. 


Select | as the handshaking mode, and the INTERVIEW also responds to 
DTR status sent by the printer. When DTR is dropped, transmission to the printer is 
suspended. 


Redirect Run Mode Output 


The default selection is 80. . Select ¥6S to write real—time prompts, counters, and 
timers to a disk file. To redirect Run—mode output, the Source field on the Line 
Setup menu must be is dnesena ness 


; and the Initial Condition field on the Record Setup menu 
RECORD... Otherwise, the Line and Record Setup menus will override 
a Redirect ae 1 Mode Output: ES selection. 


When a spreadsheet PRINT action is executed, redirected output is captured on disk 
together with a time stamp indicating date, hour, and minute. (You cannot use this 
selection to redirect buffer output generated in Freeze mode.) If you use the C print 
routines discussed in Section 63, the output will not be time—stamped. 


NOTE: Output can be redirected to a file while data is being 
recorded in bit—image RAM. eoorains to disk, however, overrides 
the Redirect Run Mode Output: | ¥68 selection. Once you activate 
recording (to disk) via the fee key, the spreadsheet RECORD ON 
action, or the start_rcrd_play C routine, output will be sent to the 
printer port. Even if you suspend recording, output will continue to 
be directed to the printer port. 


¥é8_ is selected, additional entry fields will be displayed on the Printer Setup 


-, and 


Name: Enter the relative or absolute pathname of the ASCII file to which the 
output will be written. This can be an existing file or a new file name. If the 
designated file doesn’t exist on the destination disk, an ASCII file by that name 
will be created. 


atthe eta lat a tata 


the data on an existing file. Select § ox es | to append the data to the end of an 
existing file. 
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NOTE: The Append: 6. selection will cause the permanent loss of 


data in the existing file. If you wish to save the data already in a file, 


ete 


use Append: -Y68 or create a new file name. 


Table 16-1 
Character Representations on Menu Screen Printouts 


Plasma Display Printout 

Special characters: Character representation: 
FF] (“e flag), \7E 
[M] (bit mask), \BM 
x] (don’t care) \DC 
C \( 
» \) 
[S] (sync) \:S 

\ (backslash) \\ 

Not Equal (bar through \NE character. 
character). Example: \NE\7E 
Example: & 

Control characters. Upper—case mnemonic 
Examples: Y,, x (displayed as a backslash followed 


by two upper—case characters). 
Examples: \SY, \EX, \SX 


Hexadecimal characters. Displayed as a # followed by 
Examples: °4,°2,"r two printed characters. 
Examples: #54, #B2, #FF 


16.3 Saving the Printer Setup 


If there is a Printer Setup configuration that you frequently or always use, the 
INTERVIEW can boot—up with that menu configuration. 


Press (s7)—{se] to save the configured Printer Setup menu to a file. The resulting ASCII 
file is called print_setup and is located in the /sys directory of the boot drive. During 
boot—up, only the /sys directory on the boot drive is searched for this file. If it exists, the 
configured Printer Setup is automatically loaded. Otherwise, the INTERVIEW loads the 
default Printer Setup. 


NOTE: Each time you save the Printer Setup, the contents of 


print_setup are overwritten. Rename or write—protect this file if you 
want to save its contents. 
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If you subsequently load a program (PRGM), object (OBJ), or linkable—program (LPGM) 
file, the Printer Setup is not affected since these file types do not include the Printer Setup 
menu. 


You can also load print_setup from the Printer Setup menu. Press [#F)—{o~]. Loading this 
file does not affect any other INTERVIEW menu screen. 


16.4 How to Print Static Displays 


While displayed, most menus can be printed individually via the key. (See 

Figure 16-4.) Some menus, however, are summary screens for a group of submenus. 
Pressing (cm]—(rr] when these menus are displayed produces a printout of the group of 
submenus. Symbols for menu screens and the special characters they represent are listed 
in Table 16-1. 


(A) Printing The Set of Program Menus 


Display the Program Menu screen and press {c™]—[rs} to print all the Program menus 
listed, including the Protocol Spreadsheet. (Trigger menus will not print if they have 
not received programming entries.) 


(B) Printing the Setup Menus 


Press (em)—[rs"} with the initial Setup screen displayed to obtain a set of print—outs 
for all Setup screens (Line, Display, BCC, Front End Buffer, and Interface Control). 


(C) Printing Triggers 


Display the Trigger Summary screen. Press to print the summary and (cm) —[Faw) 
for as many of the trigger menus as have received programming entries. To print an 
individual trigger, display it and press [rrr]. 


(D) Printing The Protocol Spreadsheet 


Display the Protocol Spreadsheet and press (c~)—[*") to print the entire contents of 
the Spreadsheet. Press alone to print only that portion of the Spreadsheet which 
is visible on the screen. The header of every printed page will include software and 
firmware revision levels as well as page number as follows: 


S/W v10.00 ROM v7.00 INTERVIEW 8800 2/29/92 15:02 Page: 1 


You may insert a form—feed command to the printer anywhere on the Protocol 
Spreadsheet by employing the following string: 


/*¥F *] 
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** Trigger Setup ** 
Trigger Number: 1 
C Receiver: NO 
O 
NEIA: NO 
D Timeout: NO Xmit Complete: NO 
S Flags: NO Buffer Full: NO 
Counter: NO Keyboard: YES\CR 
Prompt: NO 
A Xmit: YES\SY\SY\SX FOX\EX BCC: GOOD 
C Flags: NO 7 7 
T Enhance: NO 
I Timeouts: NO 
O Counters: NO 
N Timers: NO 
S Alarm: NO 
Capture: NO 
Select Conditions Or Actions 
Fl F2 F3 F4 F5 F6 F7 F8 
CONDS ACTIONS 


000 000 00 0 0 0 0 0 0 0 0 


0 0000 000 0 0 0 00 0 0 0 0 90 


Figure 16-4 Printout of the Trigger Setup screen (Printer Type: EPSON). 


If you have a reverse—video block on the spreadsheet (editor mode), press to 
print only that block, no matter how long or short. 


This string uses the * character formed by the keys (e~]—(U), not (J, &, (F]. The string 
will send a form—feed instruction to the printer. 
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(E) Printing the Layer Setup Screen 


Display the main Layer Setup screen and press (c™)]—[*] to obtain printouts of the 
main screen and all layer—specific setup screens for layer packages that are loaded in. 


16.5 How to Print Data 


Line data, protocol traces, user traces, program traces, and the contents of the Display 
Window can be printed in Freeze mode. Both graphical and tabular statistics can be 
printed in Freeze mode or in Run mode (real—time.) 


Table 16-2 
Character Representations on Data Printouts 


Plasma Display Printout 

Alphanumeric characters Character is preceded and followed 
(all ASCII noncontrol by a space 
except space) 

Fill symbol (2) Displayed as three dots (...) 

Space Displayed as a blank space followed 


by two letters sp 


Special characters Character representation: 
(“e flag), (F] 
[S] (good BCC), [G] 
Ei (bad BCC) [B] 
(abort) [A] 
[S] (sync) [S] 
Control characters Lower—case mnemonic 
Examples: ¥ , &, x (displayed as a blank space followed 


by two lower—case characters). 
Examples: sy, eX, Sx 


Hexadecimal characters Displayed as a blank space followed 
Examples: 54, °2,"r by two printed characters. 


Examples: 54, b2, ff 


Lead—state symbols Character representation: 
“™ (lead state high) + 
— (lead state low) ~_ 
“L (lead transition high to low) \- 
J (lead transition low to high) [+ 
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(A) Printing Line Data 


Line data can be set up to print in single—line, dual—line, or data—plus—leads 


fe 


ie aa 
Se et 


Sees eae 


ee 


ee 


: 


ae See ree 
tigen 
Here Nesters 


rarest 
% 


ret 


fe ie oe 


eae 
te 
ei 


ee 


ae te ae 


Teen ated 
as a 


Sees Sao hk 


a Re 


ie wie 


prs Sens é 
vate age tate 
Rate a oe ee, 


et a 


sist 


eae 


SEP ’95 


formats. Setup information, date, time, offset, percentage, 


16 Printer Control 


and page number are 


printed at the top of each page. The date and time are the current system date/time 
when printing data from an actual line; for recorded data, the date/time of recording 
is displayed. The symbols for data printout and the characters they represent are 


listed in Table 16-2. 


Press to print data which is frozen on the screen. Data is formatted according to 
the selection made on the Printer Setup screen—see Section 16.2(I). Figure 16-5 
shows the frozen dual—line data screen; Figure 16-6 shows the data printouts at 72 


and 120 characters per line. 


|—(rer} to print the entire data buffer from the frozen screen. The data buffer 


will continue to print until the end of the data or until you exit and reenter Run mode 


PTess frocan), (rvw],)) 


sore: 


aay 


grat ppenrseecrcin spe 


Pitt 
: ; 3 nt ee pone oe oe te 
; wa mn oe okie 


* ote i WE oe 
Sb ses 


9 Pats 
sein anaes 
Bk cle eo 


Cah Fahatatet neratetetelete aaa! fa! 
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Se Se per 


Se acs 


* 


oe 
Bee th 


eh 


Me sem 


ae oe 
see eee 
54 Fatah i hea te: 
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eee ene 
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ae aoa ache 


fee: 


aes 


os Soe 
am 


Semen ee) 
. 


ees dees. 
Pgs Pe ne 
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aon eo 
St oe Ss 
a wey Sh ee. 


ened 


Stara 


ener 
ete ra 


a 


dha dba Be! abe 
aka Eat ate a ahaa hee 
ge oma 


; ennai, 
Seite 
es A a ly, 


rr 


obeitel 
reretata te 


Figure 16-5 Data screen in Freeze mode. 
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*MON/DISK/FD1* BLK=00018 09/29/89 16:13 Page: 1 
ASCIV/8/NONE/BOP OFFSET=03809 PERC=59% 


spechosptestsptospVancouverspfromspTor 


OR OR EAE EEE OEE OEE EOE OE OO Ee OEE EEO EOE OS EEE OEE EOE ES EOE O ETERS OE EERE FETE ROR ORES 


0.110 CG 1G siiicnnnntacsasas CCA (Gh eieaweane 
seaeaateasinseere sha dl[G]exb dletA Q(Gjexd dletD hello, spthi 


20 OOO OES SOE Ee OE OEE OES OO EMOTE OEE EE EEO ETS ONO RE REE DOSER ER eH ee 


sspisspanspechosptestsptospVancouver spf 


seve deutedevycadegneale tieeusoreoass exa sp[G] shf dleta 7 ([G]......shh dletd T 
rom. SDT 0-6 On £0 CF (IG) iciirecncenseesccecsceses sh sh rs[G]............... 


oe ae Gs ize | | Sea enee emcees CX SR 1G ccicciacan ex! ,[G] sh 
secrsovereeeeee SL! fs[G] ex & dleta f[G]ex( dletf T es t crL [G]............ 


* dletsh T [G]......sh, dletakT e s t spa g ain crd{G)...www.. 
are dovsece SILA, SD[G) scsccccucstanniscraccsceceseovacevsvensxeaesse SA CO[G]-ex 7 di 


eteseassvees OX AF [G) uu. cceeccccrescertersecasssnseee CX a ([G] shn dl et! cr[G] 
etshk [G]ex1 dletbsT e s t spa g ain crF [G)... sh 


*MON/DISK/FD1* BLK=00018 09/29/89 16:13 Page: 1 
ASCII/8/NONE/BOP OFFSET=03809 PERC=59% 


spec hosptestsptospVa 


onto cr@ [G] 
sha dl[G]exb dletA Q 


ex A ” [G] 
[GjJexd dletD hello, spthi 


000000 0 000 00000 0 


0 00 0 000 0 0 0 


Figure 16-6 Printout of the data display in Figure 16-5 at 120 (top) and 72 (bottom) characters per line. 
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*MON/DISK/FD1* BLK=00017 09/29/89 16:13 Page: 1 
ASCII/8/NONE/BOP 
SRC ADDR TYPE 


DCE 
DTE 
DTE 
DCE 
DCE 
DTE 
DTE 
DCE 
DTE 
DCE 
DCE 
DTE 
DTE 
DCE 
DTE 


03 
03 
01 
01 
03 
01 
03 
01 
01 
01 
03 
03 
01 
01 
01 


DISC 
VA 


SABM 


UA 


Nr Ns P/F SIZE TIME 


0 0002 1613:30.687 [G] 
© 0002 1613:30.714 [G] 
1 0002 1613:30.835 [G] 
1 0002 1613:30.897 [G] 
0 0 0007 1613:30.934 [G] 
0 0 0006 1613:30.938 [G] 
0 0002 1613:30.962 [G] 
0 0002 1613:31.001 [G] 
1 0 0025 1613:31.199 [G] 
0 0002 1613:31.264 [G] 
1 0 0007 1613:31.398 [G] 
0 0002 1613:31.422 [G] 
2 0 0005 1613:31.452 [G] 
0 0002 1613:31.518 [G] 
3 0 0023 1613:31.709 [G] 


Figure 16-7 Layer 2 Protocol Trace printout in Freeze mode. 


(B) Printing Protocol Traces 
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O 

° | 
o | 
O 

O | 
o | 
0° | 
| 
0 | 
oO | 
Oo | 
5 | 


Protocol traces can be printed in Freeze mode via the [r«] key. Press to generate 
a printout of the current screen (see Figure 16-7). Press («™)—[»~«) to print the entire 
buffer from the frozen screen. Printing will be aborted if you leave Freeze mode. 
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00 0 0 000 00 0 00 0 0 


(C) 


Printing Program Trace 


The Program Trace can be printed in Freeze mode via the key. Press [ra] to 
generate a printout of the current screen (see Figure 16-8). Press {««)—[?m} to print 
the entire buffer from the frozen screen. An explanation of Program Trace can be 


found in Section 6. 


*EMDCE/LINE* BLK=00000 12/02/89 13:01 Page: 1 
ASCI/8/NONE/BOP 
Program Trace 


Layer 3 


Layer 3 


Layer 3 


Layer 3 


Layer 3 


Layer 3 


Layer 3 


Test fips_module_a20 state begin_init 
restart_req sent 
restart_con recvd 

Test fips_module_a20 state call 
incoming call sent 

Test fips_module_a20 _ state p3 
call_accept recvd 

Test fips_module_a20 state bad_PR 
invalid P(R) sent 

Test fips_module_a20 state complete_init 
reset_req recvd 

Test fips_module_a20 state test_06 
reset_c too long sent 

Test fips_module_a20 state pass_fail 
timeout: no reset_req 
** test failed ** 


Figure 16-8 Program Trace printout in Freeze mode. 
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*MON/DISK/FD1* BLK=00017 09/29/89 16:13 Page: 1 
ASCII/8/NONE/BOP 
Echo time in milliseconds: 


XXXXXXKXKXKKKKKKKKKKKKKKKKKKKKKKKKKAK « 
120 240 360 480 #600 


No. of samples: 
XXXXXXKXKXKXKKKKK . : 
Z 4 6 8 10 


*MON/DISK/FD1* BLK=00017 09/29/89 16:13 Page: 1 
ASCII/8/NONE/BOP 


Name Current Last Minimum Maximum Average Unit 


echo OQ 248 341 452 407.00 MSECS 
samples 3 0 


Figure 16-9 Printout of graphical (top) and tabular (bottom) statistics in Freeze mode. 


(D) Printing Statistics 


Tabular and graphical statistics can be accessed via softkey in Program mode and Run 
mode (frozen and real— ae Either of the statistics screens also may be accessed 
via the (»] key if | Stausnes 


Once a statistics screen is displayed, press to send the current statistics to an 
attached printer. Figure 16-9 is an example of graphical and tabular statistical 
printouts. 
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INTERVIEW 8000 Series Basic Operation: 951—B0424—01 


last sense data: \08\1E\00\00 from device: \00 


last FID: 2 
enter <S> for stats menu <M> for main menu 


ae 5 
| O | *MON/DISK/FD1* BLK=00100 08/23/89 10:04 Page: 1 0 | 

Oo | EBCDIC/8/NONE/BOP o | 
, ==> active pu:\Cl pu status: HOST_SENDING 
Os SNA STATISTICS Oo 

Special Events 

O | O | 

bie = | 
Primary Secondary 

0 | CRC errors 0 3 O 

oO Retransmissions 96 0 O 
Aborts 0 0 

|} O Negative Response 7 0 O 

O Invalid FID format 0 0 O 

O link startups: ] resetcount: 1 oO - 

elapsed time: 348 secs sample count: 77 

O O 

O O 
ee, 

O 


Figure 16-10 Printoutofascreenfrom the SNA Statistics applicationsprogram(OPT—951—19—1) 
from the Display Window. 


(E) Printing from Display Window 


Customized screens, such as those in applications programs, can be printed in Freeze 
mode from the Display Window. Press to generate printouts like that in 
Figure 16-10. 


16-16 SEP ’95 


16.6 


16.7 


SEP ’95 


16 Printer Control 


(F) Printing User Traces 


User traces can be printed in Freeze mode. Video enhancements are not indicated 
on the output. Press to generate a printout of the current screen. Press (cm) — [rac] 
to print the entire buffer from the frozen screen. User traces are explained in Section 
6. 


Spreadsheet Control of Printing 

The Protocol Spreadsheet allows PRINT as a spreadsheet action. This causes the 
INTERVIEW to respond to a predetermined condition and print a line of tabular statistics 
for an accumulator, counter, or timer; or print a user—prompt that is sent to the printer 


after it has been written to the second line of the screen. (See Section 31 for an 
explanation of spreadsheet —controlled printing.) 


The library of C routines includes several print functions. See Section 63. 


Printing Disk Files 


Files stored on disk can be printed from the File Maintenance menu. See Section 15.3. 
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17 The Time—of—Day Clock 
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INTERVIEW 8000 Series Basic Operation: 951—B0424-—01 


Utility Menu 


Select Desired Utility Screen: 


DT/TIME PRINTER D/MAINT MISC EZSETUP 


See Color Display Section | | . 
| See Easy View Setup Section 
Date/Time Setup | | 
Current Date: —Z 2 — | See Disk Maintenance Section | 
(Status field —-— No di | 


Current Time: 
(Status field —— No Entry) 


Set Dat ee ee oe 
‘enter Date As MEP | | 
Set Time: | See Printer Control Section | 
(Enter Time As: HH: MM) | 


Figure 17-1 The Date/Time Setup menu. 
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17 The Time—of—Day Clock 


The INTERVIEW has a battery—operated real—time clock. The day, month, and year as well as 
the current time, posted to the second, are automatically accessible as soon as you power on the 
INTERVIEW. Used to time/date stamp recorded data, it is also available as a Trigger Condition on 
the Protocol Spreadsheet. The time and date can be reset on the Date/Time Setup screen, which is 
a submenu of the Utilities menu. 


A sample menu is shown in Figure 17-2. The current date and time appear at the top of the screen. 
The time is updated on the screen every second. The clock retains time and date even when 
powered off and adjusts itself to accommodate the length of each month. It also takes leap years 
into account automatically. The clock menu does, however, permit you to reset the time or date, if 
required. 


To reset the date, select the Set Date field and enter month, day, and year in that order in the 

two-digit space provided (mm/dd/yy). Use fer), 6), or {e] to move into each field. The month and 

f day entries may be either one or two digits; it is not necessary to enter a leading zero. If only one 

ie digit appears in any of the two-digit fields, a leading zero is assumed. You may fill in the month, 
day, or year fields individually, if you prefer. (For example, if your only entry is 1_/in the month 
field, only the month will be altered—it will be set to 01/—-when you press [s].) 


In the Set Time field, hour and minute entries are made as hh:mm in a 24 hour format. (The seconds 
setting cannot be altered.) You may set the hour and the minutes fields simultaneously or 
individually. As with the date field, a single—digit entry is assumed to have a leading zero. 

Figure 17-2 shows the menu filled in to change the date and time to March 1, 1992 and 1:30 p.m. 


Figure 17-2 The real—time clock in the INTERVIEW is controlled on the 
Date/Time Setup screen. 


To set the clock, press the [«e] key when you have entered the correct date or time. Once the clock 
is reset, the status fields Current Date and Current Time should match your entries. 
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From B/W ENHANCE 


ON OFF OFF (Static Values) 


** Misc Utilities ** 


To COLOR DISPLAY 


Select Background Display Color: 
BLACK GREEN BLUE YELLOW 
RED CYAN PURPLE WHITE 


Select Foreground Display Color: 
BLACK GREEN BLUE YELLOW 
RED CYAN PURPLE WHITE 


Select Blink Attribute: 
OFF ON 


Figure 18-1 The Miscellaneous Utilities menu. 
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18 Color Display 


Both black and white and color monitors can be used as external displays. Separate connectors are 
provided for each type of monitor on the rear panel of the INTERVIEW. For both monochrome 
and color displays, a set of video enhancements can be controlled from the INTERVIEW. For color 
displays, the enhancements are mapped on the Miscellaneous Utilities screen. Available options on 
this screen are shown in Figure 18-1. 


18.1 Connectors for External Monitors 


Connect a monochrome (black and white) monitor to the RS—170 connector. This is the 
round connector located to the far right of the rear panel (see Figure 18-2). 


Figure 18-2 Video—out connectors for RS— 170 (black and white) and RGB (color) signals are located 
on the rear panel of the INTERVIEW. 


Connect an 8 or 16—color monitor to the 9— pin RGB connector at the right of the rear 
panel (see Figure 18-2). Pin configurations for the RGB connector are shown in Appendix 
EE: 


18.2 Color Control from the Miscellaneous Utilities Screen 


Three of the data enhancements available as trigger actions (Blink, Reverse, and Low; see 
Figure 18-3) are applied differently when a color monitor is attached. There are eight 
possible on/off combinations for these three trigger enhancements. The user defines these 
eight combinations on the Miscellaneous Utilities screen. 
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Figure 18-3 The settings in the Trigger Enhance field (0 = off; 1 = on) are mapped to color and blink 
definitions selected on the Miscellaneous Utilities screen. The Hex setting does not pertain to screen 
colors. 


The color setup portion of the Miscellaneous Utilities screen is shown in Figure 18-4. The 
screen is divided into two areas: the enhance combinations on the left—hand side of the 
screen; and the selectable display options on the right. User entries are made only on the 
right—hand portion of the screen. 


Figure 18-4 Trigger settings on the left are mapped to user—defined blink and color characteristics, 
selected on the right. 


(A) Black and White Enhancement List 


The eight enhancement combinations are labeled “From B/W ENHANCE.” Each 
row of three settings (ON/OFF for Blink, Reverse, and Low) represents one 
configuration of a trigger Enhance field. 


(B) Selectable Color Display Options 


The user selects blink, foreground color, and background color options on the right 
half of the screen, labeled “To COLOR DISPLAY.” Use the cursor keys or the fev] 
key to move from field to field. The and keys rotate among the various 
selections within a field. The options which you define are matched to the static 
comenauens to the left in the same row. Thus, when you create a trigger action 
Enhance: 812 Rev: Bink:.Q Low:, you are specifying that displayed DTE data take on 
the color characteristics defined in the first row of the Miscellaneous Utilities screen. 
(The Hex enhancement on a trigger does not influence color options.) 
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18 Color Display 


1. Blink. The first column under COLOR DISPLAY, labeled BLNK, determines 
whether blink is to be turned on or off in response to the trigger entry on the left. 


2. Character. The center column, labeled CHAR, determines what color is assigned 
to the screen foreground (that is, the characters themselves) in response to the 
trigger Enhance entry on the far left. Possible foreground colors are black, green, 
blue, yellow, red, cyan, purple, and white. 


3. Background color. The right—hand column, BACK, defines screen background 
color (that is, the square background around subsequent individual characters) in 
response to the trigger entry on the far left. Color possibilities are the same as 
for foreground. 


_ NOTE: Never use the same foreground and background color on the 
display if you have an eight—color monitor. (Data will not be visible.) 
If you have a 16—color monitor, you may be able to choose the same 
color in the background and the foreground and retain a contrast 
between data and the surrounding screen. Check the documentation 
for your monitor. 


(C) Trigger Control of Color 


When you enter the three—bit enhancement option as an Enhance action on a Trigger 
Setup screen (see Figure 18-3) or as a Layer 1 ENHANCE action on the Protocol 
Spreadsheet, you are designating the color scheme which the screen will adopt 
whenever that trigger becomes true. More specifically, you are indicating what color 
the next character becomes (foreground color), whether the character blinks, and 
what color the small rectangular box surrounding the character will be (background 
color). These three characteristics apply to subsequent characters and their 
background until another trigger alters the color scheme. 


ENHANCE actions above Layer 1 are applied to specific lines on the protocol—trace 
display for the given layer. REVERSE, BLINK, and LOW selections may be configured at 
Layer 3, for example, so that a Call Request packet receives a different color 
enhancement from a Clear Request. 


When you program a trigger, only the Enhance entries for Blnk, Rev, and Low 
influence screen characteristics. (The Hex field always causes characters to be 
displayed in hexadecimal, or turns off the hexadecimal character enhancement.) An 
Enhance entry of 1 equates to “ON”; an entry of 0 equates to “OFF.” 


NOTE: A “Don’t Care” (X) after Blnk, Rev, or Low leaves the 
enhancement at its previous setting, making the color which results 
from the trigger dependent on the effects of previous triggers. 
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Each time you run the program, all enhancement settings are initially reset to zero. If 
no trigger entries are made, or if the enhance trigger never becomes true, the color 
monitor retains its own color settings. (Refer to the technical documentation for the 
monitor to determine how colors are set internally.) 


(D) Color Graphics 


Several colors are offered for bar graphing on the Graphical Statistics menu. These 
colors are always displayed against a dark background. Their use is not related to the 
color setup screen. See Section 22 for a description of color graphics. 


18.3 Black and White Data Enhancements 


Blink and reverse data enhancements for the INTERVIEW’s plasma display are available 
when a monochrome monitor is installed. In addition, a low intensity enhancement can be 
produced on a monochrome monitor. These display highlights are controlled by triggers 
(see Figure 18-3), either on the Protocol Spreadsheet or on Trigger Setup screens. Refer 
to Section 26 or 32 for a description. 


18-6 SEP *95 


soo 


19 Easy View Setup 


19 Easy View Setup 


SEP ’95 19+ 


INTERVIEW 8000 Series Basic Operation: 951—B0424—01 


Utility Menu 


Select Desired Utility Screen: 


DT/TIME PRINTER D/MAINT MISC EZSETUP 


See Color Display Section 
| See Disk Maintenance Section | 
| | See Printer Control! Section Easy View Setup 
| Enable Easy View: YES NO 


Enter Easy View After Power—Up: YES NO 


Keep Easy View Menu Information in Memory: YES NO 
Display Program Warning Messages: YES NO 

Load Program Edit Timeout: _10 seconds 

Screen Saver Timeout: QO minutes 


| See Time—of—Day Clock Section 


Figure 19-1 The Easy View Setup menu. 
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19 Easy View Setup 


There are five parameters that control Easy View operation. They are set in the Program—mode 
Easy View Setup screen. See Figure 19-2. To access this screen, press UTIL, EZSETUP from the main 
Program menu. 


*K Easy View Setup *x 


Enable Easy View: 
Enter Easy View After Power —Up: 


Keep Easy View Menu Information In Memory: 


Display Program Warning Messages: 


Load Program Edit Timeout: 10 seconds} 
Screen Saver Timeout: @8 minutes 


Yes. . If you press 
[sr] —(swve], the configuration of this screen is saved in a file called ezview_setup in the /sys directory of 
the boot—up disk. Once saved, the parameters are automatically loaded during boot—up. 


19.1 Enable Easy View 


The first parameter determines whether or not the key is enabled. The default 


atte athlete tet 
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disabled. 
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19.4 


Enter Easy View After Power—Up 


The second parameter determines whether the INTERVIEW enters Program mode or 
Easy View following boot—up or a manual reset from the keyboard. 


whatotetattateditetatat 


If you set this field to :¥ES., there is a five—second pause at the power—up screen before 
you see the first Easy View menu. Use the key to exit Easy View and access 
Program —mode screens. 


NOTE: During boot—up, the INTERVIEW checks the boot—up disk 
for a file named /usr/default and the hard disk for a file named 
/usr/user_intrf. (See Sections 2.1 and 2.2.) If it locates either, it does 
not enter Easy View following boot—up regardless of the setting of 
this parameter. 


If you select NO. , the INTERVIEW is in Program mode at power—up. Use the E™) key 
from any Program—mode screen to enter Easy View. 


Keep Easy View Menu Information in Memory 


The third parameter controls whether the contents of the mstrmenu.cmp file and the most 


recently accessed text file are held in memory while the INTERVIEW runs a selected 
program. mstrmenu.cmp is the Easy View menu information file that contains all of the 
information needed to present the menu screens and permit the user to interact with 
them. This compiled file resides in the /MENU directory on the hard disk. 


Easy View keeps track of your path through the menus, even after you have exited Easy 
View. Each time you return to Easy View, you are automatically located in the same menu 
from which you exited. When this field is .¥é8 , you can exit Easy View to run an 
application program without losing your place in the menus. 


ae tak at alata 


If you select NG, your position in the Easy View menus is lost whenever you load a 
program or layer package. When you return to Easy View, the first menu in the hierarchy 
is displayed. It is possible that a program you select to run from Easy View may be too 
large to compile with mstrmenu.cmp and a text file in memory. In this case, set this 


a eletetate reels 


parameter to | 


Display Program Warning Messages 


By default, the warning message shown in Figure 19-3 is displayed whenever you select a 
program to run from an Easy View menu. The message is displayed before the program is 
loaded and indicates that loading the program will result in the current setup parameters, 
triggers, and spreadsheet being overwritten. 


If you do not want this message presented, disable it on the Easy View Setup screen. You 
may also disable the warning message temporarily (until the INTERVIEW is turned off) 
by pressing (0) when the message is first presented. 


19 Easy View Setup 


MENU of SNA Statistic Programs 3 


Loading this program will overwrite the triggers, 
spreadsheet and parameters now in memory. Proceed? 


Press: to load the program 
to return to the menu 
to disable this warning 


Utilization, Frame and Character Rates, Errors, etc. 


Ti move selection bar RETURN select menu entry| 
l= move to prev menu ? = Help HOME move to top menu 
(=> move to next menu EZ VU exit/enter menus 
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Figure 19-3 A warning message displayed prior to loading a program. 


Load Program Edit Timeout 


In this field, specify a length of time that the INTERVIEW should provide for editing Easy View 
setups. The default timeout is 10 seconds. Any value in the range 1—999 is valid as a timeout. If 
you leave the field blank, or enter a zero, the program will run, bypassing the editing screen. 


This feature is particularly useful during remote operation. By entering a timeout, you can 
ensure that the remote unit will not enter Run mode before you have a chance to edit program 
parameters. 


Screen Saver Timeout 


The INTERVIEW’s Screen Saver Timeout feature allows the user to specify the number of 
minutes the screen display remains visible when the keyboard is not in use. The screen saver 
blanks the internal EL display as well as any optional direct external displays of the unit, such 
as an external color monitor and an external RS170 (monochrome monitor); it also disables 
the unit’s keyboard so that any key pressed will only restore the display. However, any PC 
remotely controlling the unit is unaffected by the screen saver. 


The default for the Screen Saver Timeout: field is zero minutes, which means no timeout is 
requested and the screen remains displayed. Enter any integer in this field in the range 
1—99 to specify the number of minutes the display remains visible before the screen goes 
blank. Press (xe] to update the Screen Saver Timeout entry; press [==] —(s] to save the setup. 


To return the display to the screen after the unit times out and the screen blanks, press any 
key as stated above. (Note that any key pressed will unblank the screen only; normal key 
usage is not in effect with a blank screen but will be restored after the screen display returns.) 
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(a) Automatic Installation (b) Create Versions (c) Install Your Own Program (d) Edit mstrmenu.txt 


CAUTION: Before you begin, 
make a backup copy of HRD/ 
MENU/mstrmenu. tt. 
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. 
CAUTION: Before you begin, 
make a backup copy of HAD/ 
MENU/mstrmenu. ttt. 


CAUTION: Before you begin, 
make a backup copy of HRD/ 
MENU/mstrmenu. tt. 


CAUTION: Before you begin, 
make a backup copy of HRD/ 
MENU/mstrmenu.txt. 
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Access the File Transfer Shell program. 


i: 


Access Easy View Maintenance Access Easy View Maintenance 


Place diskette with application 


programm. program. . program in FD1. Transfer mstrmenu.tt out of the INTERVIEW 


to a local PC. 
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le for your program on the 
Protocol Spreadsheet. Mark it as a block and 
press , BLOCK,LIN/JOUT, WRITE/U, 


Press the spacebar (or other key) Create a script fi 
to access the Easy View Mainte- 


nance Help screen. 
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Press FNAM ED softkey. Identify 
source and destination script files for 
merging and source and destination 
files for compiling. 


Place diskette with application 
program and script file in FD1. 


Use the PC’s word processor to 
make your desired changes. 
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ccess Easy View Main- 
tenance program. 
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When installation is complete, press 
any key and then tor the 


Press LOAD softkey. Source ) begin an automatic 
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. Easy View menus. script file is loaded. installation of your program. : | 
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Use automatic installation to add AR— 
supplied application programs to the 
Easy View menus. 


Press the spacebar (or other key) 
to access the Easy View Mainte- 
nance Help screen. 


When installation is complete, press 
any key and then tor the 
Easy View menus. 


. Find program of 
interest. Press, cai feat isso 
entry to create a new version of the original 
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To install one of your own programs into 
an Easy View menu, create a script file 
and then perform an automatic 
installation. 
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pile this new version of mstrmenu.ttt. It 
is automatically saved as mstrmenu.cmp. 


Sessa 


Press MERGE softkey. Source script file 
is merged with destination script file. 


Press COMPILE softkey. Source file is 
compiled as destination file. All ver- 
sions have been added to the Easy 
nu system. 


Prooryy return to the Easy 
View menus. 
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Although not recommended, you can 
! fe directly edit mstrmenu.txt on the 
ee INTERVIEW's Protocol Spreadsheet. The 


] hod, however, is to export it 
If you want multiple versions of a program to be preferred method, 
selectable from Easy View menus, use the Easy from the INTERVIEW. 
View Maintenance program to create new 
versions. 


Figure 20-1 Overview of the different uses of the 
Easy View Maintenance program. 


20 Easy View Maintenance 


20 Easy View Maintenance 


This section addresses the Easy View Maintenance program, one of the selections on the Utilities, 
Model and Demonstration Programs menu. See Figure 20-2. It also provides information on 
creating and editing script files used in the installation procedure. 


| Utilities, Model and Demonstration Programs 2 II 


File Transfer Shell 
Pa Vieu Maintenance | 


FD2 Install File 
Make Directory Trees 


al 


HRD Tree 

FD1i Tree | 
|| FD2 Tree | | 
| Wt MORE WwW | 
Install Application Programs and Create New Versions | 
Ty move selection bar RETURN select menu entry| 
i ~move to prev menu ? = Help HOME move to top menu 
[> move to next menu EZ VU exit/”enter menus 


Figure 20-2 Easy View Utilities, Model and Demonstration Programs menu. 


Figure 20-1 provides an overview of the different uses of the Easy View Maintenance program. 
Typically, you will use the Easy View Maintenance program to install AR—supplied application 
programs or your own programs into the Easy View system. You can also use it to create multiple 
versions of these application programs—for example, versions with different line speeds or line/disk 
source selections. Then, all versions are selectable from the Easy View menus. 


The Easy View Maintenance program adds entries to the menus. It cannot modify, reorder, or 
remove existing menu entries. Whenever you add a selection to an Easy View menu, you are 
modifying the Easy View menu file. 


20.1 The Easy View Menu File 


The menu information file, strmenu.cmp, contains all of the information needed by the 
Easy View system to present the menu screens and permit the user to interact with them. 
This compiled file must reside in the /MENU directory on the hard disk. 
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The source text file (also referenced as the script file) for mstrmenu.cmp is an ASCII file 
named /MENU/mstrmenu.tt. All script files, including mstrmenu.tt, follow the format 
explained in Section 20.5. 


When you perform an automatic installation of an application program (or customized 
versions of an application program) via the Easy View Maintenance utility, the INTERVIEW 
incorporates script information about the new program(s) into mstrmenu.ot and then 
generates a new version of mstrmenu.cmp. 


20.2 Accessing the Maintenance Program 


Regardless of which function you want the Easy View Maintenance program to perform, 
first go to the Utilities, Model and Demonstration Programs menu—from the Easy View 
Main menu, position the selection bar over the UTILITIES menu item and press ke}. Now 
position the bar over Easy View Maintenance, as shown in Figure 20-2. Press fe") again. You 
may be questioned about whether or not you want to load the program. If so, press [¥). 
Then, the screen shown in Figure 20-3 should appear. 


NOTE: The instructions in this section assume that you are currently 
in the Easy View system. See Section 4 on Easy View general 
operation and Section 19 for information on enabling Easy View. 


PKMON/L INE BLK= 06/21/7980 89:15 
UGG VAULLULLLZLG Easy View Maintenance Program 
UUM UULUYLUALLLALY 
UUMMML“LA Ud YUU: Version 1.02 
UUUGULYLYLY G44 UGG 
UUU4A ULL GUULGLLLS 
UU4G G44 444 GLLZ 
UULUA UG UGA G44 U4Z4ZG Copyright(c) 1994 
UUGG UVa UGG 444 UCU: Telenex Corporation 
GULL UU U44 UYYY, | 
UUU:4 UU UL UCU All Rights Reserved 


This program loads, merges Cinstalls) and compiles Easy View 
menu files and customizes Easy View programs. 


Enter <RETURN> To Perform Automatic Installation 
Enter Any Other Key To Customize Programs 


TRACE 3 PROG TR STATS DSP WND NO DISP 


Figure 20-3. Easy View Maintenance Program. 


This screen identifies the Easy View Maintenance program (and its version number) and 
gives a general description of its scope and purpose. Decide which function you want the 
program to perform. 
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CAUTION: Before you begin, we strongly recommend that you make a 
backup copy of mstrmenu.txt 


To begin an automatic installation, press fe~»| from this screen. See Section 20.3. 


Press a key other than fens] to access the screens for customizing programs. See Section 
20.4. 


Automatic Installation 


A library of selected application programs has been factory—installed in the AR_APPS 
directory of the hard disk. The subdirectories under AR_APPS categorize these programs 
by protocol and function. (See Section 20.7 for more information on the directory 
structure.) Additional AR—supplied application programs, available as options, may be 
added to the Easy View menus via the Easy View Maintenance utility. 


If you do not need customized versions of a new application program and want to perform 
an automatic installation, place the diskette containing the application program and its 
script file into FD1, the left-hand floppy disk drive. (The script file that accompanies all 
AR-supplied application programs is named /MENU/install. txt and resides on the same 
program diskette.) Press few] from the Easy View Maintenance program start—up screen 
(Figure 20-3). 


The INTERVIEW automatically installs the application program into the appropriate 
Easy View menu so that it may be loaded, compiled, and run from Easy View. The 
INTERVIEW looks to FD1 for the program’s script file and then merges it into 
mstrmenu.txt on the hard disk. Finally, the revised mstrmenu. txt is compiled to create an 
updated version of smstrmenu.cmp. 


If you press to abort the process and exit the program, you are returned to the 
Utilities, Model and Demonstration Programs menu. Once the installation is complete, 
press any other key. The Easy View Maintenance Help screen is presented. See 

Figure 20-13. To return to the Easy View menus, press [resa. 


You may also use the automatic installation feature to add selections to the Easy View 
menus for your own programs. First, however, create the script file the Easy View 
Maintenance program needs to perform an installation and save it to FD1 as 
/MENU/install txt (the default name for the source script file during automatic 
installation). See Section 20.5. 
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20.4 Customizing Programs 


Refer again to Figure 20-3. Notice that if you press a key other than f), you can 
customize the setups of application programs. Use this feature to create multiple versions 
of a program. 


An overview of the screens and commands used in creating program versions is presented 
in the example below. Detailed explanations for screens and commands are presented in 
the sections which follow. 


(A) Example 
Before we begin, make a backup copy of mstrmenu. tt. 


For this example, we will load the script file mstrmenu.txt and create a new version of 
the Easy View ASYNC monitor program, Standard ASYNC Setup. 


Access the Easy View Maintenance program. Then press the spacebar, or some other 
key except frou], to present the Easy View Maintenance Help menu. See Figure 20-4. 


*MON/L INE BLK= 06721790 99:15 


Easy View Maintenance Program Version 1.82 


Nene! 


CF YNAM ED Filename Specification Editor 
CLJIOAD Load Menus/”Programs From Source Menu File 
CP)ROG ED Program Specification Editor 


ee a lle AOMENTNS IRR ERNE: tanta | 


CMIERGE —- Merge Loaded Menus/Programs Into Dest. Menu File 


CC)OMPILE Compile Master Menu From Text To Compiled 
CE RRORS Error Display Screen 
CHIELP This Help Screen 


co sit 


F 4 E 


4 6 
ERGE 


ORS 


i | 
[FNAM ED LOAD 


COMP R 


PROG ED M 


Figure 20-4 Easy View Maintenance Help menu. 


This screen provides a brief description of the available screens and commands. 


First, we need to indicate the script file we want loaded. The program we want to 
create new versions for is in this file. Identify the file on the Filename Specification 
Editor screen. Press FNAMED. Type over the existing entry to change the name of the 
Source (Load From) Menu File Pathname to HRD/MENU/mstrmenu.tt. See Figure 20-5. 
For now, leave the other entries intact. 
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Source (Load From) Menu File Pathname: 
HRD/MENU/mstrmenu.txt 


Destination (Merge To) Menu File Pathname: 
HRD/MENU/mstrmenu.txt 


Master Menu Text (Compile From) File Pathname: 
HRD/MENU/mstrmenu.txt 


\{Master Menu Compiled (Compile To) File Pathname: 
HRD/MENU/mstrmenu.cmp 


Figure 20-5 Load mstrmenu.oc for editing. 


Now press LOAD. All of the setups for all of the programs you can access from Easy 
View menus are loaded from mstrmenu. xt. 


Press PROG ED. The screen shown in Figure 20-6 should appear. 


PKMON/L INE 


||Item Name: QUTOMON il 
'}Item Description: Press <RETURN> to Automatically Configure Li 
1|Dest. Pathname: HRD7OR. SPPS/AUTOMON7AutomonStd APPSZAUTOMONAutomonStd 


wore 1 M8 89:15 


LICat bon 


|Mode: Idle Suppress: “19 

"Block Nort DTE: * DCE: %& 
feck aeur | Buffer suing scads:: 

Clock Source: E a Time Ticks: (RSH 
INT “Dies 9686. —s«éNTT : 


}}Capture Memory: 
};/Data To Capture 
pen Gia). Cong: 


COMPILE ERRORS 


[Fol Foc iz 
IFNAM ED LOAD ff =) MERGE 


Fi Figure 20-6 This screen shows the setup for the AUTOMON selection on the Easy View Main menu. The 
“4 setups for all Easy View programs are contained in mstrmenu.ot. 
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Look at the Item Name field at the top of the screen. The names in this field match 
selections on the Easy View menus. Use the key to scroll through the listings 
from mstrmenu.txt. Watch the Program number in the lower right— hand corner of the 
screen. When it reaches 18, you should find the entry for Standard ASYNC Setup. It is 
illustrated in Figure 20-7. 


DKMONL INE* BLK= 06/21/90 @3:15 
& Prooram Specification 


|Item Name: Standard ASYNC Setu 


p || 
Item Description: Standard ASCII Setup to Monitor at 240U bps |]| 
}|Dest. Pathname: HRD/AR_APPS/ZASYNC/MONZASYNC245et 


/'Mode Idle Suppress: We 
Source: [il Dis “s.  DCE® .f- 
| Block No: Buffer Control Leads: 
1iClock Source: INTERNAL Time Ticks: | 
| INTZDTE: 2400 
INRZI: ie 


‘Capture Memory: 
Data To Capture: 
Initial Cond: iem 
ENDLESS | 
Number of Programs ied¢ Program 18 


oe 


2 om F 3 F 4 FS 6 oF 6 FS 
FNAM ED LOAD  {fam@@emgs) MERGE COMPILE ERRORS ALE 


Figure 20-7 This screen shows the setup for the Standard ASYNC Setup selection on the 
Menu of ASYNC Monitor Programs. This setup is part of mstrmenu.odt. 


Press [se] to keep this entry accessible in the program listings. 


Now press (e™)—{"). The dummy entry shown below is inserted into the listing. Do 
not directly edit this entry. Dummy entries are place holders only. 
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/Item Name: Item18 


ti Item Description: Descriptioni8 | i 
||Dest. Pathname: HRD/filenamei8 | 


Idle Suppress: 

DIEs..- DEES... 
Buffer Control Leads: 
Time Ticks: Hi@ims 


1|1Mode: 
‘Source: iis 
H| Block No: 
1iClock Source: 
Hi INT/DTE: 
INRZI: ie 


Capture Memory: 
{Data To Capture: 
Initial Cond: 


Stop At: 
: KI t > ; c 


Instead, press (to). The dummy entry is overwritten by a numbered version of the 
(Standard ASYNC Setup) program you just saved. See Figure 20-9. 


26721790 29:15 


'}Item Name: Standard ASYNC Setupis8 


||}Item Description: Standard ASCIT Setup to Monitor at 2400 bps ||| 
Dest. Pathname: HRD/AR_APPS/ASYNC/MON/ASYNC24 et18 | 


Mode: 


Idle Suppress: ie 
Source: Hii DTE: " DCE: Fe 
Block No: @ Buffer Control] Leads: 
Clock Source: 1 ae Time Ticks: [iS 
ee 240¢@.—és«éUTNT. 14 


NRZT: 


}|}Capture Memory: 
|||Data To Capture: 
Wi Initial Cond: i 
aL ° E . 


LOAD 


Figure 20-9 Numbered version of an Easy View program. Edit this entry to create your own version. 
This is the entry we will edit to create a new version of this program. (The original is 
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For this example, we will create a version of the Standard ASYNC Setup program 
that monitors a line speed of 9600 bps. Text you type on this screen overwrites 
existing text. The &) and & keys move the cursor within a field. fe»), ), and () move 
the cursor between fields. 


NOTE: Line speed, and other selected line—setup parameters, can be 
changed on-line before the program is run. See Section 4.4(C). These 
edited Easy View parameters remain in effect until you change them 
again, or until the unit is powered off. If you want the changes to be 
permanent, use the Easy View Maintenance program as described below. 


Type in a new Item Name: Standard ASYNC Setup (. 9600). 


The Item Description field contains the text that appears toward the bottom of Easy 
View screens when the selection bar is over the menu item. Change this entry to read 
Standard ASCII Setup to Monitor at 9600 bps. 


The Dest. Pathname field identifies the name and location of the program to run when 
the menu item has been selected. Give our new program the following pathname: 
HRD/AR_APPS/ASYNC/MON/ASYNC96Set. 


Now we are ready to modify the setup for the program. The only change we want to 
make is to the line speed for internal clock. Use the fev») key to move to the INT/DTE: 
field. Change the speed from 2400 to 9600. 


The information for our new version is complete. See Figure 20-10. 


BLK= 
7 Program Specification | | 

{Item Name: Standard ASYNC Setup (9640) 4 
H}Item Description: Standard ASCII Setup to Monitor at S6WU bps 
1|}Dest. Pathname: HRD/AR_APPS“ASYNC/MONZASYNCS96Set 


Idle Suppress: 
DIE® *e “DEE « ~te |] 
Buffer Control Leads: 
Time Ticks: LmS | 


46721790 Y9:15 


*MON/L INE 


1]/Capture Memory: | 
{Data To Capture: [3am 
jj initial esis gNOT | 
el mbe on {> ot an an 


fr 


> E 
COMPILE ERRORS 


Figure 20-10 This setup for a new version of the Standard ASYNC Setup program will be added to 
mstrmenu.tct when the MERGE command is executed. 
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To incorporate this information into the existing mstrmenu.tt file, press the MERGE 
softkey. There will be an indication of errors at the end of the merge operation. 
Press the ERRORS softkey to view error messages. See Figure 20-11. 


*MON/L INE* 
HASCII/8B/NONE ZASYNCZ 1 
+ | 


Figure 20-11 The Error Display screen. 


The message you see indicates that an attempt was made to copy the help file that 
exists for the original Standard ASYNC Setup program. Duplicate copies of help 
files by the same name cannot be made. You can disregard this message, however, 
since the help file for the original will still be accessible and generally applicable for 
our new menu item. 


Now press the COMPILE softkey. This command recreates the menu information file. 


proomu} tO return to the Easy View menus. If not already at the top of the menu 


hierarchy, press (“| to return to the first location on the Easy View Main menu. Use 
the ()) key to move the selection bar to ASYNC and press fer}. Select the MONITOR item 
on the Menu of ASYNC Program Types, Tutorial(s) & How To’s. Press fee"). Our new 
version of the Standard ASYNC Setup program appears at the end of the Menu of 
ASYNC Monitor Programs. See Figure 20-12. 
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‘ Menu of ASYNC Monitor Programs 


Standard ASYNC Setup 
Standard ASYNC Setup (9640) 


| Standard ASCII Setup to Monitor at 96W0 bps | 


H®E move selection bar RETURN select menu entry|]| 
i= ~—move to prev menu °? = Help HOME move to top menu 
[> move to next menu EZ VU exit/“enter menus 


Figure 20-12 Our new entry, Standard ASYNC Setup (9600), appears at the end of the 
Menu of ASYNC Monitor programs. 


Now that you have a general idea of how to create a new version of an Easy View 
program, let’s examine each screen and command in more detail. 


(B) Easy View Maintenance Help Menu 


The screen shown in Figure 20-13 is the Easy View Maintenance Help menu. It 
provides a brief description of each softkey function. Pressing the function key (or 
the first letter of the softkey label) either accesses another screen or performs a 
command. LOAD, MERGE, and COMPILE are commands. 
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The softkeys are ordered according to the sequence of tasks you will perform. To 
customize an application program, first identify the script filename on the Filename 
Specification screen. Next, load into memory the setups from the program(s) 
referenced in the script file via the LOAD command. Then, move to the Program 
Specification Editor screen. Once you find the program of interest, make the 
appropriate changes to the setups and menu information to create new versions. 
MERGE the new information into the master menu script file. As a final step, COMPILE 
the master menu information file. Refer again to Figure 20-1. 


NOTE: Except for program editing, the automatic installation 
performs these same operations using the files named on the Filename 
Specification screen. 


*KMON/L INE 


BLK= 


06/21/90 99:15 
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Filename Specification Editor 

Load Menus/Programs From Source Menu File 
Program Specification Editor 

Merge Loaded Menus/’”Programs Into Dest. Menu File 
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YOMPILE Compile Master Menu From Text To Compiled | 
YRRORS Error Display Screen al 
YELP This Help Screen | 


es eee COMPILE ERRORS 


Figure 20-13 Help screen for Easy View Maintenance program. 


(C) Filename Specification Screen 


The source and destination files for each of the commands are identified on the 
Filename Specification screen, shown in Figure 20-14. Before you can customize a 


program, you need to identify the appropriate files. Press (F] or the FNAM ED softkey 
to access this screen. 
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/ Filename Specification 


Source (Load From) Menu File Pathname: 
FDI/SMENUZinstall.txt 


1|Destination (Merge To) Menu File Pathname: 
HRD/MENU/mstrmenu.txt 


Master Menu Text (Compile From) File Pathname: 
HRD/MENU/mstrmenu.txt 


Master Menu Compiled (Compile To) File Pathname: 


| oF ol 
ENAM ED 


ES 


r 


OAD 


HRD/MENU/mstrmenu.cmp 


at Swen 
RS 


PROG ED MERGE 


Figure 20-14 Filename Specification Editor screen. 


The following editing keys function in the fields on this screen: | 


Inserts a character at the cursor position. 

Deletes the character immediately preceding the cursor position. 
Deletes the character at the cursor position. 

Deletes the line containing the cursor. 

Clears the field containing the cursor. 

Clears the field from the cursor position to the end. 

Moves the cursor to the end of the current field. 

Moves the cursor to the beginning of the current field. 
Moves the cursor forward one character, or to the next field. 
Moves the cursor back one character, or to the previous field. 
Moves the cursor to the next field. 

Moves the cursor to the previous field. 

Moves the cursor to the same location in the field below. 
Moves the cursor to the same location in the field above. 


For each field on the screen, enter the pathname of a file, beginning with a drive 
specifier—HRD, FD1, or FD2. Filenames are case sensitive. Enter the filename 
exactly as it appears in the INTERVIEW file maintenance directory. If you do not 
include the drive specifier, an error message is displayed. You will not be able to 
enter a name that exceeds the maximum length of 126 characters (including the drive 
specifier). 
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1. Source (Load From) Menu File Pathname. The file named in this field is 
automatically loaded when you elect to customize programs. It is also the object 
of the LOAD command. 


The default pathname is FD1/MENU/install.nt, the name of the script file for 
AR-supplied application programs. The automatic installation uses the script 
file named in this field as the source for the install. 


If you are creating a script file to install your own program, either name your 
script file FD1/MENU/install.nc (case does make a difference) or change the 
entry in this field. 


2. Destination (Merge To) Menu File Pathname. When you use the MERGE command, 
the Source file named in the field above is merged into the file named here. 


The default filename is HRD/MENU/mstrmenu.tt. In most instances, you do not 
need to change the entry in this field. 


3. Master Menu Text (Compile From) File Pathname. This is the source file for the 
COMPILE command. Typically, it is the same file as the Destination file for the 
MERGE command. Again, the default filename is HRD/MENU/mstrmenu. tt. 


4. Master Menu Compiled (Compile To) File Pathname. The file named in this field 
is the destination file for the COMPILE command. The default filename is 
HRD/MENU/mstrmenu.cmp. It is the compiled version of all the Easy View 
menu information. 


(D) Load Command 


Now press LOAD to load the setups for all the programs referenced in the Source file 
(named in the Filename Specification screen). The setups may be modified on the 
Program Specification screen. 


A rotating arrow in the lower, right—hand corner of the display indicates that the 
load is in progress. Press [»«] if you want to abort the LOAD operation. 


NOTE: The default Source file on the Filename Specification screen 
is automatically loaded when you elect to customize programs. If this 
is the file you wish to modify, you may bypass the LOAD command. 
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(E) Program Specification Screen 


The setups of all of the programs referenced in the Source file (named in the 
Filename Specification screen) are available for editing in the Program Specification 
screen, shown in Figure 20-15. The versions you create on this screen are 
incorporated in the Destination file when you execute the MERGE command. 


The fields in the top portion of the screen, Item Name, Item Description, and Dest. 
Pathname identify one of the programs referenced in the loaded script file. The fields 
in the bottom portion of the screen display the current setup parameters for the file 
specified in the Dest. Pathname field. 


Use the cursor keys [Fic] [fae) to scroll through the program listings. (se) — (FE 
moves you to the beginning of the list, =|— EZ 

entries on the Program Specification screen change as you scroll through the list of 
files. 


If you scroll past the end of the program listings, a dummy entry, similar to the one 
shown in Figure 20-15, appears. The program count, explained in Subsection 3. 
below, increments to include this extra entry. The dummy entry, explained in 
Subsection 1. below, is simply a place holder in the program listing. 
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Item Name: Iteml 


Item Description: Descriptionl | 
Dest. Pathname: HRD/filenamel 


'|Mode: re oN oo Idle Suppress: 
||Source: Diets .... DCE? a 
Block No: Buffer Control Leads: eij|/ 
Clock Source: | - Time Ticks: | 
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}|NRZI: 


Capture Memory: 


Data To 
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Figure 20-15 Default Program Specification Editor screen. 


1. Program identification fields. The three fields in the top portion of the screen that 
identify a program—ltem Name, Item Description, and Dest. Pathname—are text—entry 
fields. 
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These fields use the same editing keys as the Filename Specification screen. (See 
Section 20.4(C), above.) There are a few additional keys, however, that have 
specific functions on this screen: 


Saves the screen information (and also the location in the Easy View 
menus) about an entry in memory so that it can be recalled via the 
key. 


Inserts a dummy entry ahead of the entry containing the cursor. Use 
the dummy entry to hold a place for your new version in the program 
listing. Do not directly edit dummy entries. 


Restores a new numbered version of the entry last saved via the 
key. (The entry currently displayed on the screen will be 
overwritten.) Repeat to load as many versions as you need. Edit 
these extra copies to customize your own versions. 


Deletes the entry containing the cursor from the program listing. 
Deleting an entry from this listing does not delete it as a menu 
selection from the Easy View menus. 


(a) Item name. Use the Item Name field to locate the program you want to 
modify. The item name is the menu selection as it appears in the Easy View 
menus. 


NOTE: If you loaded mstrmenu. tt, there are numerous entries. 
To delete an entry, press («~)—P823. Deleting an entry from the 
Program Specification screen, however, does not delete it from the 
Easy View menus. 


There are two methods for creating a new version of one of the program 
listings. In the first method, simply overwrite the fields of a program entry 
(not a dummy entry) shown in the display. 


The second method keeps the original version in the listing and adds a new 
version. First press (s] to keep the original entry in memory. Then press 
(cm) — (S") to insert a place holder in the program listings and in the menus 
for your new version. Now press (“| to overwrite the dummy entry with a 
numbered version of the original. Make any modifications to this entry. 


(The original is still in the listings. Press (% 


a) to view it.) 


For either method, type in the new item name as you want it to appear on 
the Easy View menu. You will not be able to enter a name that exceeds the 
maximum length of 60 characters. 


The new menu item is present when you return to the Easy View menus. It 
is located at the end of the same menu as the original entry. 
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(b) Item description. Use the Item Description field to enter some descriptive text 
about the menu entry. This text will be displayed toward the bottom of the 
Easy View menu screen whenever the selection bar is over the menu item. 
You will not be able to enter more than 62 characters. 


(c) Dest. pathname. The pathname of the file associated with the Item Name is 
displayed in this field. It is the program that is actually loaded and run when 
you select the Item Name on an Easy View menu. 


Type in any valid INTERVIEW pathname, including a drive 
specifier—HRD, FD1, or FD2. If you omit the drive specifier, an error 
message is displayed. You will not be able to enter a name that exceeds the 
maximum length of 126 characters (including the drive specifier). For 
assistance in file naming conventions, see Section 20.7 (also Section 15). 


2. Setups. The fields in the bottom portion of the Program Specification screen 
display the current setup parameters for the file specified in the Dest. Pathname 
field. Modify these fields for your new version. 


View the available selections in a setup field by pressing and (8%). Move to 
the next field by pressing fe»), (4), or &). Use & or & to return to a previous field. 


Most of these menu fields function as explained elsewhere in this manual: 


Line Setup 5 
Record Setup 7 
FEB Setup 9 


A few of the setup fields on the Program Specification screen are a combination of 
two or more fields from the related Program—mode setup screen: 


tattatatatatatga! 


@® Source. This field compines bo Source: | DISK. and Disk No. fields of the Line 


@ Time Ticks. This field combines the Time Ticks: | : 
mont ene Butter seikte a menu. Select from 
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All fields in the Setup portion of the screen are always present. There are, 
however, a few fields specific to selections made in the field that immediately 
precedes them: 


® Block No: Enter a number only when Source is #01, £82. 


® lead and DCE: Enter a shi wae when Clock Source is: 


i nt or a DTE speed (when the Clock 


3. Program count. Notice the two highlighted boxes in the lower corners of the 
screen. The box on the left tells how many programs are referenced in the Source 
file. This count increments (or decrements) when you insert (or delete) entries 
from the listing. 


The box on the right indicates the position within the program listing of the 
current entry. As you scroll through the program listings, the program number in 
the right—hand box changes. 


(F) Merge Command 


Use this command to merge the Source script file (and any new versions of its 
program setups made via the Program Specification screen) into the Destination file 
(named on the Filename Specification screen). If you are incorporating information 
into the Easy View menus, HRD/MENU/mstrmenu.tt is the Destination script file. 


NOTE: If you are merging your own script files, make sure the script 
follows the format explained in Section 20.5. 


The MERGE operation uses dates within the Source and Destination script files to 
determine whether or not items in the destination file should be updated. See 
Section 20.5. If dates in the new (source) script file are more recent than dates in the 
old (destination) script file, merging is performed. 


If, however, the new dates are the same as or earlier than the old ones, items in the 


destination file remain intact. 


NOTE: The date of the loaded script file is assigned to any 
modifications you make on the Program Specification screen. 


A rotating arrow in the lower, right—hand corner of the display indicates that the 
merge is in progress. Press [s«] if you want to abort the MERGE operation. 
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(G) Compile Command 


This command takes the specified menu file, compiles it, and saves it to the 
pathname indicated on the Filename Specification screen. By default, the compiled 
file is HRD/MENU/mstrmenu.cmp. 


A rotating arrow in the lower, right—hand corner of the display indicates that the 
compilation is in progress. Press (#«] if you want to abort the COMPILE operation. 


Caution: Only use the COMPILE command in the Easy View 
Maintenance utility program to compile mstrmenu.txt. Do not use the 
(C—compiler) File Maintenance Compile command. 


(H) Errors Screen 


If errors occur during the execution of the LOAD, MERGE, or COMPILE command, you 
are instructed to go to this screen. To scroll through the list of errors, press r=. 
Then use the cursor keys, (22), (£2), (J, and @), to move through the buffer. (#-)—{) 
moves you to the beginning of the buffer, {#7]—() to the end. Press again when 
you leave this display. 


The beginning and end of the current error list are delimited by the time the errors 
were written to the buffer. Additional error listings are appended to the end of the 
buffer. Once the buffer is full, the oldest error messages are forced out to 
accommodate the new ones. 


(1) Help 


Press the HELP softkey from any Easy View Maintenance screen to return to the main 
Help menu. 


Script File Format 


The Easy View utility FD1 Install File lets you view the contents of FD1/MENU/install. txt, the 
script file for AR—supplied application programs. Position the selection bar over 

FD1 Install File on the Easy View Utilities, Model and Demonstration Programs menu and press 
fewm]. All script files, including mstrmenu.ttt, follow the same format you see for install. tt. 


You may create your own script file on the INTERVIEW spreadsheet. Return to Program 
mode via the key. From the main Program menu, press SPDSHT, then [©]. Once you have 
completed your script file following the format described in this section, use the spreadsheet 
editor write command to save the file to disk: first, mark the text as a block; then press 
BLOCK, IN/OUT, WRITE/U, and then enter the pathname of the file. Press [<=]. For more 
information on the Spreadsheet editor, refer to Section 30. 
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There are three categories of information within script files: master information, menu 
information, and menu—item information. See Figure 20-16 for the general format of a 
script file and Section 20.5(D) for sample script files. 


“MASTER TITLE” 


Master 
Information 


Menu 


YYYYMMDD 
GotoMenu LABEL1 


LABELI1: “Menu Title 1” 


information 


YYYYMMDD 


YYYYMMDD 
“ITEM NAME 1” 
“Item Description1” 
“Help file pathname” 
Menu-lItem Command 
information* 
YYYYMMDD 
“ITEM NAME 2” 
“Item Description2” 
“Help file pathname” 
Command 


LABEL2: “Menu Title 2” 
YYY YMMDD 


YYYYMMDD 
“ITEM NAME 1” 
“Item Description” 
“Help file pathname” 
Command 


| * The Easy View Maintenance program uses 
matching menu—item names, not labels, to 
define the path through the menu hierarchy. 


Figure 20-16 Script—file format. 


(A) Master Information 


Master information relates to the Easy View system as a whole. It includes a master 
title, date, and a command for the first menu to be displayed. Master information 
must be included at the top of every script file. 
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1. Master title. The top line of each Easy View menu screen contains a master title. 
By default, this line is blank. You can change this line by creating a new script 
file that contains a master title. (See the example in Section 20.5(D)1.) 


The master title has a maximum length of 64 characters. Enclose the title inside 
double quotes. The master title may include colons, but may not end with a 
colon. Otherwise, it will be interpreted as a label. See Section 3. below. 


The new title will automatically be centered at the top of Easy View menu 
screens. 


If you do not plan to change the master title, you can enter the title as empty 
quotation marks (“”’) in the source file. The master title in the destination file 
will not be updated, regardless of the master—title dates in the source and 
destination files. 


If the master title appears in the destination file as empty double quotes, 
however, the source master title will replace the destination title regardless of the 
master—title dates. 


2. Master—title date. On the next line, enter the master—title date. During the 
merge operation, this source date is compared with the master—title date in the 
destination file. 


If the source date is more recent than the destination date, the source master 
title and master—title date will replace the destination title and date. If the 
source date is the same or earlier than the destination date, the destination title 
and date remain intact. 


The format for all dates in script files is YYYYMMDD (Y=year, M=month, 
D=day). Leading zeroes are ignored. 


You may enter the date as zero in the source file if you do not want to change the 
master title and date in the destination file. A zero in the destination file 
typically means that the title will be updated. 


NOTE: Be careful when you assign dates in script files. Since the 
current date is usually sufficient to guarantee that items in a new file 
will update items in an older one, it’s best not to use future dates. 
Unless carefully tracked, future dates may inadvertently prevent items 
from being updated. 


Also, note that dates are specific to the day only. They do not include 
hours, minutes, or seconds. This means that if you want to make an 
additional change to the same script—file item on the same day, you 
must advance the date by one day. 
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3. GotoMenu LabelReference. This is always the first command in the script file. It 
directs the system to display the menu identified by the label reference. If you 
are merging a script file with mstrmenu.tt, the information about the menu 
indicated here is always compared with the Easy View Main menu. 


The script file uses labels to connect menus together. In mstrmenu.ttt, these 
labels appear as the word “MENU,” followed by a string of digits and terminated 
by acolon (:). Notice, however, that in the GotoMenu command, the label 
reference does not end with a colon. Unique labels are assigned dynamically each 
time a script file is merged with mstrmenu.txt. You cannot assume that the labels 
are stable from one time to another. 


If you are creating your own label, begin it with a nonnumber and end it with a 
colon. For the corresponding label reference, simply omit the colon. During the 
merge operation, your label is automatically replaced by a new unique label that 
follows the format described above. 


NOTE: If you are directly editing mstrmenu.txt (see Section 
20.5(E)), use the current numbering scheme when referencing menu 
labels. (A printout of the file may help you track labels.) 


(B) Menu Information 


All Easy View menus are identified by labels in mstrmenu.txt. These labels are used 
to connect menus together. Matching menu items, not labels and label references, 
however, define the path through the menu hierarchy. 


Each Easy View menu is entered from a single menu selection. If you want more than 
one menu selection to access the same menu, you must make duplicate copies of the 
menu, each with a unique label. 


All script files must have at least one block of menu information. Menu information 
includes a menu title and a menu date. 


1. Menu title. Each menu has an individual title with a maximum length of 58 
characters. Enclose the title inside double quotes. The menu title may include 
colons, but may not end with a colon. Otherwise, it will be interpreted as a label. 
See Section 20.5(A)3., above. 


Menu titles are automatically centered on the menu—title line of Easy View 
menu screens. 


If you do not plan to change the name of an existing menu, you can enter the title 
as empty quotation marks (“”). Make sure that you separate the label and the 
title, or empty quotes, by at least one space. The menu title in the destination 
file will not be updated, regardless of the menu dates in the source and 
destination files. 
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2. Menu date. The menu date follows the menu title. Once a menu item (see 


Section (C), below) is matched during the merge operation, this source date is 
compared with the menu date in the destination file. 


If the source date is more recent than the destination date, the source menu title 
and menu date will replace the destination title and date. If the source date is 
the same or earlier than the destination date, the destination title and date 
remain intact. 


Use the date format and guidelines explained in Section 20.5(A)2. 


(C) Menu-—Item Information 


Information about each selection on a menu follows the menu title and date. There 
is no limit to the number of selections that an Easy View menu may have (other than 
available memory or disk space). Since each Easy View menu is entered from a single 
menu selection, you may not have duplicate selections on the same menu. 


Menu-—item information includes an item date, item title, item description, the 
pathname for an associated help file, and a command for the action to be executed 


when the menu item is selected. 


Item date. For each menu item, there is a menu—item date. Once an item name 
is matched during the merge operation, (see Subsection 2. below) this source 
date is compared with the item date in the destination file. 


NOTE: The only time this comparison does not occur is when the 
destination menu has an empty set of double quotes as a menu item. 
In this case, any unmatched source item will be considered a match 
for the quotes, regardless of the dates. 


If the source date is more recent than the destination date, the source menu item 
and menu—item date will replace the destination item and date. If the source 
date is the same or earlier than the destination date, the destination item and 
date remain intact. 


Item name. Each menu item has a maximum length of 60 characters. Enclose the 
title inside double quotes. (If you want an empty space in a menu, enter an 
empty set of double quotes.) The item name may include colons, but may not 
end with a colon. Otherwise, it will be interpreted as a label. See Section 
20.5(A)3. 


During the merge operation, the INTERVIEW looks for matching menu—item 
names between the source and destination script files. Matching menu items, not 
labels and label references, define the path through the menu hierarchy. 


If no match is found, it is assumed that a new menu selection should be created. 
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A set of empty double quotes as an item name in the source file is a match only 
for empty quotes in the destination file. It simply means that a space should be 
reserved in the menu. 


If a menu item in the source script file matches one in the destination file, the 
item dates are compared. 


Item description. Each menu item can have an associated line of descriptive text, 
automatically centered in the bottom box on the Easy View screen. This text is 
displayed whenever the selection bar is over the menu item. The text may 
contain up to 62 characters, including colons, but it may not end with a colon. 
Otherwise, the text will be interpreted as a label. See Section 20.5(A)3. 


If you do not want to include descriptive text about a menu selection, enter an 
empty set of double quotes (“”). 


Help—file pathname. If you want to make a help file accessible when the selection 
bar is positioned over the menu item, enter the file’s pathname. The pathname 
does not have to be enclosed in double quotes, but it may be. Filenames are case 
sensitive and have a maximum length of 126 characters (including the drive 
specifier). Absolute pathnames are preferred, although relative pathnames are 
permissible. Relative pathnames are assumed to be relative to the location from 
which the text menu file was loaded. 


If the pathname includes directories that do not currently exist in the filing 
system, the INTERVIEW automatically creates them. 


If you do not want to include a help file for a menu selection, enter an empty set 
of double quotes (“”) for the pathname. If the associated item name is matched 
during the merge operation, any existing help—file pathname in the destination 
file remains intact. 


See Section 20.6 for information on creating a help file. 


Command. The last piece of information required for each menu item is a 
command instructing the system what to do when fe] is pressed to execute the 
menu selection. There are four possibilities. 7 


(a) GotoMenu LabelReference. The GotoMenu command directs the system to 
display the menu identified by the label reference. 


The script file uses labels to connect menus together. Matching menu items, 
not labels and label references, defines the path through the menu 
hierarchy. 


In mstrmenu.ttt, labels appear as the word “MENU,” followed by a string of 
digits, and terminated by a colon (:). Notice, however, that in the 
GotoMenu command, the label reference does not end with a colon. Unique 
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(b) 


labels are assigned dynamically each time a script file is merged with 
mstrmenu.txt. You cannot assume that the labels are stable from one time to 
another. 


If you are creating your own label, begin it with a nonnumber and end it 
with a colon. For the corresponding label reference, simply omit the colon. 
During the merge operation, your label is automatically replaced by a new 
unique label that follows the format described above. 


ViewFile pathname. The ViewFile command directs the system to display the 
help or information file identified by the pathname. The pathname does 

not have to be enclosed in double quotes, but it may be. Filenames are case 
sensitive and have a maximum length of 126 characters (including the drive 
specifier). Although absolute pathnames are preferred, relative pathnames 
are permissible. Relative pathnames are assumed to be relative to the 
location from which the text menu file was loaded. 


(c) ExecuteProgram pathname. The ExecuteProgram command directs the 


system to load, compile, and run the program identified by the pathname. 
The file may be a program (PRGM), linkable—program (LPGM), or object 
(OBJ) file. (The rules governing hardware and/or software compatibility of 
the program between units, however, still apply. Consult Section 15.3(F).) 


The pathname does not have to be enclosed in double quotes, but it may be. 
Filenames are case sensitive and have a maximum length of 126 characters 
(including the drive specifier). Although absolute pathnames are preferred, 
relative pathnames are permissible. Relative pathnames are assumed to be 
relative to the location from which the text menu file was loaded. 


Use the directory structure shown in Section 20.7 to guide you in choosing a 
directory for your program. 


(d) ExecuteUtility pathname. The ExecuteUtility command—supported in 


gOS UU EO OE ee i i i aOR nena) anak sede ncn i a 


Version 1.02 (or higher) of the Easy View Maintenance program— 
directs the system to load, compile, and run the program identified by the 
pathname. The file may be a program (PRGM), linkable— program 
(LPGM), or object (OBJ) file. (The rules governing hardware and/or 
software compatibility of the program between units, however, still apply. 
Consult Section 15.3(F).) 


Utility programs are those which do not monitor some aspect of a data line. 
Instead, they perform some other function such as disk or file maintenance 
and typically are accessed from the Utilities, Model and Demonstration 
Programs menu. Easy View Maintenance and File Transfer Shell are two examples 
of utility programs. The line setup parameters for these programs cannot be 
modified via the on—line editing feature. (See Section 4.) 
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The pathname does not have to be enclosed in double quotes, but it may be. 
Filenames are case sensitive and have a maximum length of 126 characters 
(including the drive specifier). Although absolute pathnames are preferred, 
relative pathnames are permissible. Relative pathnames are assumed to be 
relative to the location from which the text menu file was loaded. 


(D) Sample Script Files 


Caution: Before you merge any script file with mstrmenu.txt, make sure that 
you have a backup copy of mstrmenu.txt 


1. Change the master title. Enter a script file that follows the format shown in 
Figure 20-17 if you just want to change the master title. 


“My Master Title” 
Information 4 19901023 
GotoMenu LABEL1 


Menu { LABEL: “” 
—60 


; Make sure that you separate the 
information ae label and menu title, or empty 
quotes, by at least one space. 


Figure 20-17 Minimum script file for adding a master title to the Easy View menus. 


e Enclose your new title in double quotes on the first line of the script file. 
@ Enter the current date. 


@ Enter the GotoMenu command. The label reference can be anything, as 
long as it follows the syntax rules. 


@ Atleast one block of menu information must appear in every script file. 
Enter a label using the same name as referenced in the GotoMenu 
command above. Terminate the label with a colon. Normally, you would 
not change the title for an existing Easy View menu; leave a space after the 
label and then enter an empty set of double quotes and a zero for the 
menu-—title date. 
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NOTE: If you use the format of this example, a blank entry is added 
to the end of the Easy View Main menu. If you do not want this extra 
entry, include an existing menu item in your script file. For example: 


0 
“AUTOMON” 


663? 


6633 


ViewFile “FD 1/usr/any_file” 


Notice that the date is zero. This means that the existing menu—item 
information will not be updated. We suggest that you use the 
ViewFile command in the menu—item information since the 
GotoMenu command always causes a blank line to be added to some 
menu and the ExecuteProgram command requires the exact 
pathname of an existing program. 


@ Mark the text as a block and use the Spreadsheet editor WRITE/U command 
to save it as FD1/MENU/install.tct. See Section 30. Then access the Easy 
View Maintenance program and use the automatic installation feature to 
merge FD1/MENU/install.txt (source) with HRD/MENU/mstrmenu. tt 
(destination). See Section 20.3. 


Add a new selection to the Easy View Main menu. Assume you have a program called 
set_fkey that assigns labels to the function keys in the Display Window. You want to 
add this program to the Easy View system. Figure 20-18 illustrates the script file you 
might create to install the program on the Easy View Main menu. (This example 
also incorporates a change to the master title.) The new entry will appear at the 
bottom of the Easy View Main menu. 


@ Define the master title, if any, that will appear at the top of the Easy View 
menu screens. 


e Enter the GotoMenu command. The label reference can be anything, as 
long as it follows the syntax rules. 


@ Enter a label for the Easy View Main menu using the same name as 
referenced in the GotoMenu command above. Terminate the label with a 
colon. The label, LABEL/, will be replaced by digits during the installation. 
Normally, you would not change the title for an existing Easy View menu; 
leave a space after the label and then enter an empty set of double quotes 
and a zero for the menu-—title date. 
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“My Master Title” 
Master 19901023 
ormanon GotoMenu LABEL1 
Menu LABEL1I: “” ate ony that ye separate the 
a ana menu title, orem 
Information 0 i oe quotes, by at least one pele 
19901023 
a “My Pr Oo er am” 
ee “This program sets the softkey labels for the Display Window” 
Information ea 


ExecuteProgram “FD1/usr/dsp_wnd/set_fkey” 


Figure 20-18 Script file for adding a master title and new selection to the end of the Easy View Main menu. 


@ Next, enter information about your new menu item. Use the current date. 
Then, enter the selection as you want it to appear on the Easy View Main 
menu: My Program. 


' | @ When the selection bar is over the new menu item, the descriptive 
text—This program sets the softkey labels for the Display Window—will appear 
in the bottom box of the menu screen. 


e@ Ifyou do not have a help file associated with the menu item, the help—file 
pathname is an empty set of quotation marks. 


e Finally, specify the action to be taken when the selection bar is over My 
Program and you press fe»): load, compile, and run the program in 
FD1/usr/dsp_wnd/set_fkey. 


@ Save the script file as FD1/MENU/y/install.ot. Then access the Easy View 
Maintenance program and use the automatic installation feature to merge 
FD1/MENU/j/install.txt (source) with HRD/MENU/mstrmenu. ttt (destination). 
See Section 20.3. 


3. Add anew selection to the Menu of SDLC Emulation Programs. Suppose you have 
an SDLC emulation program to add to the Easy View system. The Menu of 
SDLC Emulation Programs is a third—level Easy View menu. 


The script file begins with the master information (see Figure 20-19): 


e Ifyou do not want to change the master title, enter empty quotation marks 
for the title (and a zero for the date). 


e Enter the GotoMenu command. The label reference can be anything, as 
_ long as it follows the syntax rules. 
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Master 0 
ion 
ene -GotoMenu LABEL1 
LABEL1I: “” Make sure that you separate la- 
0 Pe bels and menu tities, or empty 
quotes, by at least one space. 
Easy View 0 
Main Menu ¥ , 
Information SDLC 
wey Define the path through the 
Easy View menu 
GotoMenu LABEL2 hierarchy via menu-item 
names. 
LABEL2: “” 
0 
Second—Level 
Menu 0 
information “EMULATION” 
GotoMenu LABEL3 
LABEL3: “” 
0 
Third—Level 
Menu 19900723 
Information “My SDLC Emulation Program” 


“This is an SDLC emulation program I added to Easy View” 


6699 


ExecuteProgram “HRD/AR_APPS/SDLC/EMUL/my_prog” 


Figure 20-19 Script file for adding a new selection to a third—level Easy View menu. 


Enter Easy View Main menu information: 


e Enter a label for the Easy View Main menu using the same name as 
referenced in the GotoMenu command above. Terminate the label with a 
colon. Normally, you would not change the title for an existing Easy View 
menu; leave a space after the label and then enter an empty set of double 
quotes and a zero for the menu-—title date. | 


e@ The path for accessing the Menu of SDLC Emulation Programs begins at 
the Easy View Main menu with the SDLC menu item. The Easy View 
Maintenance program uses matching menu—item names to move from 
menu to menu. So, enter “SDLC” as the menu item. 
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e@ There are no changes to this menu item, so enter empty quotation marks for 
the descriptive text and help file pathname, and enter a zero for the 
menu —item date. 


@e Enter the GotoMenu command. Enter a new label reference for the 
second—level Menu of SDLC Program Types, Tutorial(s) & How To’s. 


Enter second—level menu information: 


@ Enter a label for the Menu of SDLC Program Types, Tutorial(s) & How To’s 
using the same name as referenced in the GotoMenu command above. 
Terminate the label with a colon. Normally, you would not change the title 
for an existing Easy View menu; leave a space after the label and then enter 
an empty set of double quotes and a zero for the menu—title date. 


@ The path for accessing the Menu of SDLC Emulation Programs continues 
from the Menu of SDLC Program Types, Tutorial(s) & How To’s with the 
EMULATION menu item. So, enter “EMULATION” as the menu item. 


e@ There are no changes to this menu item, so enter empty quotation marks for 
the descriptive text and help file pathname and a zero for the menu— item 
date. 


@e Enter the GotoMenu command. Enter a new label reference for the 
third—level Menu of SDLC Emulation Programs. 


Enter third—level menu information: 


@ Enter a label for the Menu of SDLC Emulation Programs using the same 
name as referenced in the GotoMenu command above. Terminate the label 
with a colon. Normally, you would not change the title for an existing Easy 
View menu; leave a space after the label and then enter an empty set of 
double quotes and a zero for the menu-—title date. 


e Next, enter information about your new menu item. Use the current date. 
Then, enter the selection as you want it to appear on the Easy View Main 
menu: My SDLC Emulation Program. 


@ When the selection bar is over the new menu item, the descriptive 
text—This is an SDLC emulation program I added to Easy View—will appear 
in the bottom box of the menu screen. 


@ Ifyou do not have a help file associated with the menu item, the help—file 
pathname is an empty set of quotation marks. 


® Finally, specify the action to be taken when the selection bar is over My SDLC 
Emulation Program and you press f=]: load, compile, and run the program in 
HRD/AR_APPS/SDLC/EMUL/|my_prog. (Notice that the program is located 
in the Easy View directory structure. See Section 20.7.) 
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@ Save the script file as FD1/MENUjinstall.ot. Then access the Easy View 
Maintenance program and use the automatic installation feature to merge 
FD1/MENUjinstall. ot (source) with HRD/MENU/mstrmenu. ttt (destination). 
See Section 20.3. 


(E) Editing msitrmenu.tt 


Although not recommended, it is possible to make additional changes to the Easy 
View menus by directly editing mstrmenu.txt. If you do this, however, make sure that 
you have a backup copy before you begin. 


1. 
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NOTE: Be aware that during an automatic installation of optional 
programs or updates to Easy View (from AR), it is assumed that the 
order of the original menu hierarchy still exists. If you have 
customized the menus, the installation process may restore necessary 
Easy View menus for the new program(s). If you want the new 
program to be installed in your customized menus, you must edit the 
install file that resides on the optional program disk. 


File Transfer Shell. The preferred method for editing mstrmenu.ttt is to transfer it 


out of the INTERVIEW as text via the File Transfer Shell program. This 
program is selected via the Easy View Utilities, Model and Demonstration 
Programs menu. | 


aretetatatet tate 


a terminal—emulation program that supports XModem, YModem, and YModem 
Batch transfer. 


After the transfer is complete, exit the terminal—emulation program on the PC 
and save the text to a file with any name you wish. Use the PC’s word processing 
to make your desired changes, and then save them to an ASCII text file. (Keep a 
backup copy of your revised file on the PC.) 


NOTE: Although the labels will be changed when you compile 
mstrmenu. txt, use the current numbering scheme to reference menu 
labels during editing. (A printout of the file may help you track 
labels.) 


Return to the terminal—emulation program and transfer the text back to the 
INTERVIEW. You must use YModem Single or XModem for the transfer in 
order for the INTERVIEW to import the file as (lowercase) mstrmenu.nt. 


Run the Easy View Maintenance program. Press the COMPILE softkey (or the 
spacebar and [C}) to compile this new version of mstrmenu.tt. It is automatically 
Saved as mstrmenu.cmp. 


SEP ’95 


20 Easy View Maintenance 


2. INTERVIEW spreadsheet. You can also edit mstrmenu.tt on the INTERVIEW’s 
Protocol Spreadsheet. From Easy View, press (2), roo, and the SPDSHT softkey 
to access the spreadsheet. To read mstrmenu.tt into the spreadsheet buffer, 
press [=], BLOCK, IN/OUT, READ/U. Type in the name of the file, 
HRD/MENU/mstrmenu. ttt. 


Although the labels will be changed when you compile mstrmenu.txt, use the 
current numbering scheme to reference menu labels during editing. (A printout 
of the file may help you track labels.) 


Once you’ve finished editing mstrmenu.txt, mark the entire text as a block. (The 
block is marked in reverse—video when you read the file into the spreadsheet. If 
you did not clear the highlighting, the block is still marked.) Then write it back to 
disk by pressing BLOCK, IN/OUT, WRITE/U. Type in the name of the file, 
HRD/MENU/mstrmenu.tt. 


Return to Easy View via the key. Access the Easy View Maintenance 
program. When the logo screen appears, press the spacebar. The only function 
you need to perform is the compilation of mstrmenu.nt, so press (C) (or the 
COMPILE softkey) to compile this new version of mstrmenu.nt. It is automatically 
saved as mstrmenu.cmp. 


20.6 Creating a Text (Help) File 


The Easy View help and information files are normally INTERVIEW files of type 
ASCII. Since Easy View does not check the file type, however, any files which 
contain ASCII text may be used. 


To make your own help files accessible from the Easy View system, reference them in 
the menu—item information of your script file. See Section 20.5(C). 


(A) Format 


Easy View text files must use the following format. 


e@ Files are limited to 32,767 characters. If a longer file is encountered, only the 
first 32,767 characters in it are used. 


@ File should contain only printable ASCII characters and new line (line feed) 
characters. 


@ Format the text as 64—character lines terminated by a new line character. The 64 
characters excludes the new line. Lines exceeding 64 characters are truncated 
when they are displayed on the screen. 


e@ The page length on the INTERVIEW screen is 20 lines. If you restrict your 


pages to this length, you can use the [fi] and (Fia} keys to easily scroll through the 
file. 


e Text file pathnames have a maximum length of 126 characters including the disk 
drive specifier. Choose from the following drive specifiers: HRD, FD1, and FD2. 
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When the menu system tries to open a text file, it uses the drive specifier in the file’s 
pathname to determine where it should search for the file. The following table shows 
which drives are searched and the order in which they are accessed. The same 
strategy is followed when running a program from a menu. 


Order of Search 
HRD HRD 
FDI] FDI, FD2 
FD2 FD2, FD1 


20.7 Easy View Directory Structure 


The directory structure for the Easy View system is similar to the menu structure. See 
Figure 20-20. 


All of the AR—supplied application programs that you can load and run from an Easy 

View menu (and their associated help files) are located in one of the subdirectories of the 

/AR_APPS directory on the hard disk. The subdirectories are named by protocol and are a, 
similar to the Easy View Main menu selections. Find the appropriate protocol 

subdirectory and change directories. The next set of subdirectories groups the programs 

according to the function they perform: emulation, monitoring, statistics, or conformance. 


The script file for the Easy View system and the compiled menu—information file reside in 
the /MENU directory on the hard disk. 


How To files and tutorials reside in the /TUTORIAL directory of the hard disk. 


The /sys and /usr directories may include programs, #include files, and setups. These two 
directories also contain the INTERVIEW system software. 


You may want to follow these file—naming conventions: 


e@ Program names use upper and lower case as needed to improve readability. The file 
maintenance system is case sensitive. When referencing files, but sure to enter the 
names exactly as they appear in the directories. 
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— > AUTOMON 
BERT 


ASYNC 
BISYNC 
DDCMP 
FRAMREL 
G703 
ISDN 
SDLC 
SNA 

SS7 

Tt 

X21 
X25 HDLC J 


CONF (xX25_HDLC) programs (and their 
—> EMUL _,» associated help 
MON files) related to 
STATS specific protocol 
and function 


MON programs related 
UTS400 — STATS "to specific function 


UTILS 
OTHER 


—» msirmenu.cmp 
mstrmenu.txt 


Figure 20-20 Easy View directory structure on the hard disk. 


Program names are limited to ten characters, if you want to use one of the extensions 
listed below. Otherwise, they may be up to 12 characters in length. 


Object (OBJ), linkable—program (LPGM), and other run—time source files do not 
have extensions. Run—time source files are those which contain everything needed 
for the program to run in a single file. 


Otherwise, an extension identifies the contents of a file. 


.d document/help for applications (.d files formatted for a 20—line display reside 
in the same directory as their associated program files) 

tutorial on protocols or other non—INTERVIEW related subject 
instructions/help related to operation of the INTERVIEW 

spreadsheet source (not run—time source) 

C—language source 

C—language header (#include file) 

linkable — object file 


or Oa™ 
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21 Tabular Statistics 
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ee TYPE: COUNTER TIMER ACCUM 
** ‘Tabular Statistics ** 


bf | ee TYPE: COUNTER TIMER ACCUM 


} UNITS: SECONDS MSECS uSECS 


Minimum Maximum Average Unit 


Enter Sample Type: 


COUNTER TIMER ACCUM 


Figure 21-1 Menu fields, Tabular Statistics screen. 
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21 Tabular Statistics 


The users of the INTERVIEW can assign tasks easily to an almost unlimited number of software 
counters and timers. When these incrementing counters and timers are sampled—that is, when 
they are read and cleared—their current totals are factored into a statistical breakout on the 
Tabular Statistics screen. This breakout is a real—time reading of current, last, minimum, 
maximum, and average values for the counter or timer. 


At any one moment, the Tabular Statistics screen displays a maximum of 75 values for 15 counters, 
timers, and accumulators. (Accumulators are defined below in Section 21.4). The Graphic 
Statistics screen, treated in the next section, displays less information (16 values total) at any one 
time, but in a graphic format. Both statistics screens can be scrolled up or down to display 
additional rows of values. | | 


An additional statistics screen can also be accessed via the STATS softkey. Press BERT to view the 
Run—mode BERT statistics display. This screen is discussed in conjunction with the BERT Setup 
procedures; refer to Section 11.9. 


The role of triggers in creating, operating, sampling, and accumulating various counters and timers 
is common to both screens and will be discussed here under Tabular Statistics. 


21.1 Counters and Timers 


Counters and timers are operated as actions on trigger menus and in Protocol Spreadsheet 
tests. In the example below, two different counters are made to increment as spreadsheet 
actions. 


In this Bisync example, polling address A represents a drop on a multipoint circuit. The 
string “Ss A’ on the DCE side is the beginning of a text block originating at remote dropA. _ 
When the spreadsheet program sees this string, it moves to a state called drop_a, where the 
end of every text block (DCE STRING “-”) increments one counter (allbik_a) and only blocks 
that end with a bad BCC increment another counter (badbcc_a). 


LAYER: 1 
STATE: st 
CONDITIONS: DCE STRING “ A” 
_ NEXT_ST: drop_a 
STATE: drop_a 
_ CONDITIONS: DCE BAD_BCC 
ACTIONS: COUNTER badbcc_a INC 
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CONDITIONS: DCE STRING “F” 
ACTIONS: COUNTER allbik_a INC 
NEXT_ST: stx 


The current value of a counter also can be used as a condition either on a trigger menu or 
in a Spreadsheet test. Here is an example of a counter performing this “countdown” 
function: 


CONDITIONS: COUNTER allblk_a EQ 1000 
ACTIONS: COUNTER badbcc_a SAMPLE 


(The SAMPLE action is explained in Section 21.3, below.) 


Timers are not used as trigger conditions, since timeouts serve this function. 


Preparing the Tabular Statistics Screen 


Current values of counters and timers are read on the Tabular Statistics and Graphic 
Statistics screen. Both statistics screens are always accessible by softkey during Run mode. 
A counter or timer that is named in a trigger must be identified by name on the statistics 
screen. This naming is done in Program mode prior to the run. 


Press frou) and then (F4) for the Statistics Menu screen. Press [Fi] (or he») to enter the 
Tabular Statistics screen. In Program mode, the screen shows 15 tabular rows beneath a 
single line of menu fields. There are two cursors, one on the menu line and one in the 
table. See Figure 21-2. The fields on the menu line (second line at the top of the screen) 
always refer to the row in the results table that has the lower cursor. 


Figure 21-2 In Program mode, this screen has two cursors. 


When you enter the Tabular Statistics screen, the upper cursor is in the Name field on the 
menu line, while the lower cursor is in Row One of the table. 


Press [bere] or te} (or B] and [4)) to move the upper cursor from field to field in the menu 
area of the screen. Press [fe] and [&x] to change the selections in rotating —window fields. 


Press (4) and {1} to move the lower cursor from display line to display line. The menu 
selections at the top of the screen will change as you cursor down the screen, since they are 
always keyed to the display line that has the cursor. 
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When [*] is pressed, a counter or timer that has been named in a trigger action will show 
its current value next to its name on the statistics screen. Figure 21-4 is a Run—mode 
display of two counters, one that is incrementing with each text block sent by a particular 
remote drop, and a second that is incrementing with each bad BCC from the same source. 


If you have named a counter (or timer or accumulator) in a trigger action but forgotten to 
identify it on a statistics screen, the statistics will still be available in Program mode 
following the run (provided you have sampled the counter or timer at some point during 
the run). To view the statistics, simply identify the counter (timer, accumulator) by name 
on the statistics screen and move the lower cursor. The statistics from the previous run 
will appear on the screen next to the name. 


21.3 Sampling Current Values 


In addition to current value, the Tabular Statistics screen has columns for last, minimum, 
maximum, and average values. See Figure 21-5. Unit is not a value column. It applies to 
timers only, and reflects the unit of time—second, millisecond, or microsecond—selected 
by the user for that timer on the menu line during Program mode. 


Last, Minimum, Maximum, and Average are Statistical columns, based on previous samplings of 
the Current column. Sampling is a trigger action that reads the current value of the 
counter or timer and then resets it to zero. The Last column receives the sampled value. 
The other columns—Minimum, Maximum, and Average—compare the sampled value with 
previous samples. 


Figure 21-5 The current count ends when the counter is sampled. 


We have already seen a counter that incremented with every bad BCC. A Spreadsheet 
trigger that sampled this incrementing counter every 1000 blocks would maintain a 
statistical record of errored blocks per thousand: 
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LAYER: 1 

STATE: stx 
CONDITIONS: DCE STRING “& A’ 
NEXT_ST: drop_a | 
CONDITIONS: COUNTER allbik_a EQ 1000 
ACTIONS: COUNTER badbcc_a SAMPLE 

COUNTER alibik_a SET 0 

STATE: drop_a 
CONDITIONS: DCE BAD_BCC — 
ACTIONS: COUNTER badbcc_a INC 
CONDITIONS: DCE STRING “r” 
ACTIONS: COUNTER allblk_a INC 
NEXT_ST: stx 


In Run mode, zero appears in the Last column prior to the first sampling of a counter or 
timer, and nothing appears in the Minimum, Maximum, and Average columns. See the top of 
Figure 21-5. The bottom of the same figure illustrates the effect of the first sampling. The 
counter named badbcc_a is cleared automatically but its sampled value is retained in the 
Last column. Since this is a first sampling, the sampled value is carried over unchanged to 
the Minimum, Maximum, and Average columns also. Note that the counter named allblk_a 
was not sampled, so it had to be reset manually (COUNTER allbik_a set 0). 


The next example uses a timer in an X.25 environment. A pair of triggers start and sample 
a timer called t2. Each sample is a measurement of the timeout observed by an X.25 PAD 
before it responds with an RR to a DCE Info frame. (This timeout is called T2 in X.25.) 
INFO and RR are spreadsheet conditions in the protocol package for X.25 Layer 2 (see 
Section 37.) | | | 


CONDITIONS: DCE INFO GDBCC 
ACTIONS: TIMER t2 RESTART 
CONDITIONS: DTE RR 
ACTIONS: TIMER t2 SAMPLE 


Figure 21-6 shows a set of results that might be generated by these two triggers. 
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Figure 21-6 This timer has been sampled several times. 


Accumulators 


Accumulators look like counters and timers on the statistics screens but they do not 
increment or reset counters, nor do they start or stop timers. Rather, they accumulate 
selected samplings of these counters and timers without interfering with the counting and 
timing functions. Thus, they enhance the performance of counters and timers by 
empowering them to work for several accumulators at the same time. 
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For example, we have already designed a pair of counters that counted bad BCCs per 
thousand blocks with respect to one drop on a multipoint circuit. We will enlarge the 
program with a pair of counters for each of two additional drops, drop B and drop C. 
Then we will add an accumulator to generate error—per—thousand statistics for the three 
drops taken together. 


Accumulating is a trigger action found on spreadsheet softkeys but not on trigger menus. 
The ACCUMULATE actions in our spreadsheet program might look like this: 


LAYER: 1 
STATE: st 
CONDITIONS: DCE STRING “& A’ 
NEXT_ST: drop_a 
CONDITIONS: COUNTER allbIk _a EQ 1000 
ACTIONS: COUNTER badbcc_a SAMPLE 
COUNTER allbik_a SET 0 
CONDITIONS: DCE STRING “& B” 
NEXT_ST: drop_b 
CONDITIONS: COUNTER allblk_b EQ 1000 
ACTIONS: COUNTER badbcc_b SAMPLE 
COUNTER allbik_b SET 0 
CONDITIONS: DCE STRING “&C” i 
NEXT_ST: drop_c 
CONDITIONS: COUNTER allblk_c EQ 1000 
ACTIONS: COUNTER badbcc_c SAMPLE 
COUNTER allbik_c SET 0 
STATE: drop_a 
CONDITIONS: DCE BAD_BCC 
ACTIONS: COUNTER badbcc_a INC 
ACCUMULATE alldrop COUNTER badbcc_a CURRENT 
CONDITIONS: DCE STRING “Fr” 
ACTIONS: COUNTER allbik_a INC 
NEXT_ST: stx 
STATE: drop_b 
CONDITIONS: DCE BAD_BCC 
ACTIONS: COUNTER badbcc_b INC 
ACCUMULATE alidrop COUNTER badbcc_b CURRENT 
CONDITIONS: DCE STRING “Fr” 
ACTIONS: COUNTER allbik_b INC 
NEXT_ST: stx 
STATE: drop_c 
CONDITIONS: DCE BAD_BCC 
ACTIONS: COUNTER badbec_c INC 
ACCUMULATE alldrop SOuNiEn badbcc_c CURRENT 
CONDITIONS: DCE STRING “ 
ACTIONS: COUNTER allblk_c INC 
NEXT_ST: st 


The statistics table now can show results for six counters and one accumulator 
(Figure 21-7). The accumulator gives last, minimum, maximum, and average 
error—per—thousand counts based on all the drops on the circuit. 
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Figure 21-7 The accumulator at the bottom of the table is consolidating errors—per—thousand values 
from three separate drops. 


Not only current values but also last, minimum, and maximum values can be accumulated 
and broken out statistically. Values in the Maximum column, for example, often are 
significant limit values: time limits, size limits, and so forth. An accumulator might be 
assigned to sample only this maximum value for several counters or timers running 
concurrently. The resultant tabular row would be a comparison of these maximum values. 


55 Keeping a Statistical Log 


The sampling action can be used to log statistics at regular time—intervals. In the example 
that follows, the program counts data packets on an X.25 link and sends a line of date— 
and time—stamped statistical values every hour on the hour to a serial printer attached to 
the INTERVIEW. DTE DATA and DCE DATA are packet —level conditions in the protocol 
package for X.25 Layer 3 (see Section 38). PRINT COUNTER (and PRINT TIMER) is a 


layer—independent action described in Section 31.4. 


LAYER: 3 
TEST: paks_per_hr 
STATE: six_am 
ONDITIONS: TIME 0600 
ACTIONS: TIMEOUT si 
NEXT_ST: hourly 
STATE: hourly 
CONDITIONS: TIMEOUT sixtysec 
ACTIONS: TIMEOUT : RESTART 60 
COUNTER minutes INC 
CONDITIONS: COUNTER minutes EQ 60 
ACTIONS: COUNTER minutes SET 0 
COUNTER d 
PRINT COUNTER datapaks 
CONDITIONS: DTE DATA 
ACTIONS: COUNTER datapaks 
CONDITIONS: DCE DATA 
ACTIONS: COUNTER datapaks INC 


+ 


INC 
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After several hours, the resulting printout might look like this: 


| 0 | | 
i | Time Name Current Last MinimumMaximum Average Unit : 
oO oO 
| 09/14 07:00 datapaks ) 0 | 
| 09/14 08:00 datapaks 0 0 0 0 00.00 MSECS | 
| O l 09/14 09:00 datapaks 0 820 0 820 410.00 MSECS Oo | 
| | 09/14 10:00 datapaks 0 3388 0 3388 1402.67 MSECS | | 
Oo | | Oo | 
| | 
o | lo 
| | | 
Pea | | _ 
| | 


Figure 21-8 A counter is sampled every hour and its values are logged to a serial printer. 


Accumulators might be added to the original program to gather statistics for a certain hour 
each day over a period of days or weeks: | 


TEST: time_of_day 
STATE: times 
CONDITIONS: TIME 1105 
ACTIONS: ACCUMULATE am10-—11 COUNTER datapaks LAST 
CONDITIONS: TIME 1205 
ACTIONS: ACCUMULATE am11—12 COUNTER datapaks LAST 
CONDITIONS: TIME 1305 
ACTIONS: ACCUMULATE pm12-—1 COUNTER datapaks LAST 
CONDITIONS: TIME 1405 
ACTIONS: ACCUMULATE pmi—2 COUNTER datapaks LAST 
CONDITIONS: TIME 1505 | 
ACTIONS: ACCUMULATE pm2-—3 COUNTER datapaks LAST 


The resulting tabular screen could tell you, for example, the average number of data 
packets traveling over the link between the hours of 11 A.M. and 12 noon for a given 
Monday through Friday: ! 
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Figure 21-9 Here statistics are accumulated for specific hours of the day over a period of days or weeks. 
: 4 * bod * 
21.6 The Sampling Action as Divisor 
The sampling action can be used to divide the sum of all sampled current values on a 
counter by another value. To divide X by Y, count the events that add up to X and sample 
the counter Y times. The quotient or proportion will appear in the Average column of the 
counter. | 
Suppose, for example, that you want to divide the number of information frames on a link 
by all frames, as an indicator of how efficiently the link is being utilized. Count all Info 
frames on a counter called info. Sample the info counter whenever any frame is seen. 
Reference the info counter on the Tabular Statistics screen. If 1000 out of 1500 frames are 
Info frames, your results will look like those in Figure 21-10. 
eae eo re —— eae — ree a 


Figure 21-10 The value in the Average column for this counter is the sum of all sampled values divided by 
the number of samples. 
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** Graphical Statistics ** 


Enter Counter/Timer/Accum Name: 


Select Value to Graph: 
CURRENT LAST MAX MIN AVERAGE 


| Enter Max Value: 0100__ | | 


Enter Counter/Timer/Accum Max Value: 5 


Select intensity Of Bar: 
100% 50% 33% 


Select Color Of Bar: 
RED GREEN BLUE WHITE YELLOW 


| Select Timer Units (Timer only): 
SECS MSECS uSECS 


Figure 22-1 Setup selections on the Graphical Statistics screen. 
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22 Graphic Statistics 


The operator of the INTERVIEW will find it easy to design a bar—graph display on the Graphical 
Statistics screen, with color parameters that can be mapped to a color monitor. Counters, timers, 
and accumulators that are referenced on the Graphical Statistics screen display their values on this 
screen as horizontal bars that are drawn in real time and retained in Freeze and Program modes. 
Variously shaded bars for up to 16 counters, timers, and accumulators may be displayed. 


Any of the 16 horizontal lines in the graphics display may be reserved for explanatory text or scale 
numbers instead of a graphic bar. The bars themselves can represent statistics chosen from the 
entire pool of counter and timer values, grouped and renamed on the graphics display for clarity of 
overall presentation. 


22.1 Enabling the Graphic Dis; 


Both of the statistics screens, tabular and graphics, are enabled at all times during Run 


oftkey. Both statistics displays are named on the second 
bank of sobekeysi in Run mode. See Figure 22-2. (On the first bank of Run mode softkeys, 


chever screen is the current or dormant 
tics Type field on the Display Setup menu.) 


(Fs) is labeled © STATS and will call up wi i 


Figure 22-2 Both statistics displays can be entered via the second bank of softkeys during Run mode. 


NOTE: An additional statistics screen can also be accessed via the 
STATS softkey. Press BERT to view the Run—mode BERT statistics 
display. This screen is discussed in conjunction with the BERT Setup 
procedures; refer to Section 11.9. 


No graphic bar is drawn until a counter or timer has been named on the Graphical 
Statistics screen in Program mode and then put in motion by the program during Run 

mode. Examples of triggers that control counters and timers are given in the preceding 
section, Tabular Statistics. After you have created your counters and timers in the 
trigger—menu or spreadsheet program, enter the Graphical Statistics screen by pressing 
froomm), (F4] for Stats, and [F2) for Graphical Statistics. 
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22.2 


22.3 


Cursor Movement on Graphical Statistics Menu 


There are always two cursors in the Graphical Statistics menu in Program mode. When 
you enter the screen, one cursor is in the L(abel) field in the menu area at the top of the 
screen and the lower cursor is on the top line of the 16—line display area. See Figure 22-3. 
The menu-—field area always applies to the horizontal display line that has the lower 
cursor. In Figure 22-3, the display area is blank, and the L(abel) field and other menu 
fields are in default condition. 


Figure 22-3 Two cursors on default graphics setup screen: the fields in the menu area always pertain to 
the display line that has the lower cursor. 


Press [coe] or fem] (or G] and &)) to move the’upper cursor from field to field in the menu 
area of the screen. Press () and (2) to change the selections in rotating —window fields. 


r wat : Ny 
Me 


Press (4) and {t) to move the lower cursor from display line to display line. The menu 
selections at the top of the screen will change as you cursor down the screen, since they are 
always keyed to the display line that has the cursor. New menu—area selections and data 
entries are written to the display line that has the lower cursor as soon as that cursor is 
moved up or down. 


The graphics area of the screen is a scrolling display of variable length that sets a very high 
limit (48) on the number of bar, scale, and text lines that may be created by the user. To 
scroll down the directory, position the cursor on the last line of the listings and press (). 
This keystroke will display new bar lines one at a time. Or press [%) to display 16 new 
lines of bar lines. Pressing [*=] and @ together, moves the cursor to the end of the listings. 


Position the cursor at the top of the listings and press (1) to expose lines that have scrolled 
off the screen at the top. Or press [FEE) to retrieve an entire previous page of listings. 


(s«t]—(#) will always move you to the top of the listings. 


Menu Fields 


(A) Label 


Lis the label field. The horizontal bar lines on the Graphical Statistics screen have 
labels at the far left. Referring to Section 22.3(B), below, give each bar a name that is 
compatible with the text line at the top of the chart and with the scaling numbers 
above or below the chart. 
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The label does not have to correspond to the name of the counter or timer (or 
accumulator) on the trigger menus or in the Protocol Spreadsheet program. For 
example, the label PHILA might be used for a counter named badbcc_a, if the counter 
is tracking errored blocks sent from multidropped device A in Philadelphia. 
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Figure 22-4 The label PHILA will appear alongside a horizontal barrepresenting the average value 
of the counter named “badbcc_a.” 


The L field is eight columns wide. Any ASCII entry may be made or a field may be 
left blank, as in the line of text ERRORED BLOCKS PER 1000 (AVERAGE): in 
Figure 22-4. A label in the L field is written to the display line that has the lower 
cursor as soon as that cursor is moved up or down. oC ae 


Type 
T designates the type of horizontal line that will be created at the lower cursor. Line 


“S 


types are 2. COUNTER , 2 
timers, and accumulators will be represented in 


Pontes 


n mode by horizontal bars of 


various shadings that lengthen and shorten as the values for the counters, timers, and 
accumulators increase and decrease. 


entry in Figure 22-5. The text entry may 
be 54 characters long. This is the full width of the graphic display area. 
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Figure 22-5 Explanatory text will be written to the display line that has the lower cursor as soon as 
that cursor is moved up or down. 


: © creates a line with five scaling numbers. Enter a number in the S$ field 
that represents the highest number of units you will want to display on the graph. 
The entry may be placed anywhere in the $ field. An example of an S entry and the 
scale line that results is given in Figure 22-6. 


The logic will distribute the other four scaling numbers on the scaling line. It will 
scale the value you enter directly; or else it will raise your value to the next value that 
fits the scaling algorithm. 
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To be scaled directly, your S number should be expressible by a single digit of 
precision in scientific notation. The number 40, for example, will be applied directly 
to the scaling line, since in its scientific expression—4 x 101—4 is a single digit. 45 
(4.5 x 101) will be raised to 50. Here is the beginning of the series of valid S numbers: 
5, 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000, 
2000, etc., up to and including 90,000. (If you enter a value between 90,001 scape 
99,999, the scaling logic will raise the value to 100,000.) 


Figure 22-6 The scale line at the bottom of the figure was created by the menu selections at the 


(C) Name 


The N field appears when you have selected | é : : 
T(ype) field. Enter the name of a counter, timer, or accufntilator that you have 
created in your program. In Figure 22-6, the labels all pertain to values called out 
under the name t2. 


(D) Value 


Counters, timers, and accumulators have a set of statistical values associated with 
them. Any of these values can be represented by a bar on ~ oe 4 Select 
one of these values i in the v field. Selections under V are © 2 


Note that accumulators do not have a current value: see Section 21.4. 


(E) Scale 


Each bar line is 54 columns wide. The scale field allows you to pick a number that 
will display a bar that is fifty columns wide. When the statistical value you have 
selected for graphic display attains this number, its bar will almost fill the width of the 
line. 
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The S(cale) entry for a counter or timer value has no direct relation to any scale line 
(see Type, above) that may be drawn above or below it. The scale line merely writes 
numbers on the screen. The S selection for a counter, timer, or accumulator will scale 
the actual bar to your estimate of what the maximum value will be. If your estimate is 
good, the bar will have some magni ng the width of the screen. 


on. tude without overfla mM 


If your bar is drawn to too small a ncale and it overflows, go back to the Graphical 
Statistics screen in Program mode and increase the $ value for the counter or timer. 
The statistical values are kept during Program mode (until you hit () again), and the 
bar will be redrawn to the new scale as soon as you move the cursor up or down. 


(F) Intensity 


Three cerns of a! are selectable for any horizontal bar. In the | field, select 
100% against a dark background), ‘s% for half intensity 
(once gray), a8 = - for low intensity “ gray). All three bar intensities are 
shown in the Run—mode ar aphic dist 


(G) Color 


Selections in the C(olor) field a are (WHRE , © Reb, GREEN eae a 
The selection in this field has no affeet 6 on athes screen vot the INTERVIEW, but it gee 
affect the signal transmitted on the RGB interface at the rear of the unit. If a color 
monitor is attached at this interface, horizontal bars on the color—graphics display 
will be white, red, green, blue or yellow, according to the color selected for each bar 
(subject to the intensity selected for that bar). 


(H) Unit 
The u(nit) field spent whenever | - TMs. is the Type selected. Selections in this 
field are | S&6S_ _, SECS. “SS” . The scale nur mbers on timing graphs relate 


directly to these Gaitn: 


Do not select a timer unit that is smaller than the tick interval (Tick Rate) selected on 
the Front—End Buffer Setup menu. This tule of thumb is explained in Section 
9.1(C), Time Ticks in Relation to Timer Units. : 


SEP '95 22-7 


951—B0424—01 


INTERVIEW 8000 Series Basic Operation 


S 


sf 


other te! 
reracatate 


fetatete! 


panne 


taal 


ate 


me 


cme 


atstetate 


tetetatatte! 


sehes 


fe 


ats 


is 


“ 


c 


Sete, 


i 


erat tals 


Sereteantgheeetysesetytrt enya = 
aiatritetatetaa: 


Seo 


re 


eae 
en 


sch 
a 


stetetate, 


te 


seretehatate 
teers 


aia 


at 


Ce 


pee 


rhea nets 


Sb a HERE, 


reeeretere 


Patt 


Fatstete: 


: 


Poesia: 


eh teistetetelet 


erate 


ty 


tata 


ot eta 


tate tatatatatey tl 
rate ta 


a 


et 


tat 
at tate 


s 


RET ee 
Se oa 


aenas Soe 


a 


a rnnatata 
tamer 
meson 


oe 


tee 


es 


7724/78 


SCG: 


ING 


K 


BLK= 
A PACKETS HOURLY FOR W 


vescngnrsen 


te, 


" 


ve 


es 


slatattit ad 


tee 


i 


i 


tal 


nafotetsc 


PKMON/L INE 
JASCTIT“B/“NONE “BOP 


Ac AAC A 


a il A al 


hotel 


A 


ihe 


ta 


alata 


‘« 


AV 


. 
<i Ee TS TE 


QAM 


es 


ont 


= 


Pattatsta’ 


y 
i? 


beatae 
ponitare 


‘ 


RONSAAHHANMTNWONRO 
WR ONVANANMTNON 


aaa 


Figure 22-7 Three graphic displays. 


TABULAR GRAPHIC 


SEP ’*95 


8 


23 Three—Tiered Programming 


23 Three—Tiered Programming 


The INTERVIEW 8000 Series is designed to provide programming solutions for problems of 
varying complexity and for users with different levels of programming skill (see Figure 23-1). The 
simplest programming tool is the Trigger Setup screen. The setup screen guides the user through a 
fundamental set of programming selections. 


The Protocol Spreadsheet i is a more sophisticated and flexible programming method. While based 
on the same principles as the Trigger Setup screens, the Protocol Spreadsheet provides free—form 
programming options and a more advanced set of conditions and actions. The spreadsheet allows 
branching from program routine to program routine as well as simultaneous — for different 
sets of conditions. In addition, the structure of the Protocol Spreadsheet is moc 

layered architecture described in Section 24. 


language, accessible from the speenthiieel. sowed the sdvaniced « user to write code for te test situations 
outside the scope of standard spreadsheet test selections. 


TEST TOOLS 


TRIGGER MENUS 


PROTOCOL TECHNICIAN 


&: 
SOFTWARE ENGINEER 


Figure: 23-1 There are three separate, integrated user—interfaces for programmers 
of the INTERVIEW 8000 Series. 
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23.1 Trigger Setup Screens 


Triggers are the basic programming tools behind all of the INTERVIEW’s test activity. 
The operator creates each trigger in one of two ways: by using a preexistent Trigger Setup 
screen or by keying in trigger conditions and actions on the INTERVIEW’s Protocol 
Spreadsheet. 


A trigger is a distinct set of conditions (input) and actions (output). That is, a trigger waits 
for a specified event or group of events. (These events might include, for example, receipt 
of a certain data string or change in an internal counter.) When all conditions are met, the 
trigger responds with a specified action or group of actions. (Trigger actions might include 
transmission of a data string, sounding of an alarm, or setting of an internal flag.) 


There are 16 Trigger Setup screens available in the INTERVIEW 8000 Series. A sample 
Trigger Setup screen is shown in Figure 23-2. These preconfigured screens provide a 
simplified approach to programming. Possible conditions are grouped at the top of the 
menu, and actions potentially taken in response to those conditions are grouped at the 
bottom of the menu. Trigger conditions contained on the Trigger Setup screens are 
described in Section 25; Trigger Setup actions are described in Section 26. 


1K Trigger Setup **« 
Trigger Number: § 


Receiver: 


ETA: 
Timeout: xmit Complete: 
Flags: Buffer Full: 


Counter: Keyboard: 
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Flags: 
Enhance: 
Timeouts: 
Counters: 
| Timers: 

= Alarm: 
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Figure 23-2 There are 16 predefined Trigger Setup screens in the INTERVIEW 8000 Series. 
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23.2 The Protocol Spreadsheet 


The Protocol Spreadsheet, while not a prefabricated menu, contains and extends the set of 
programming options available on the Trigger Setup screens. As explained in Section 24, 
the Protocol Spreadsheet program is divided into layers, which are in turn subdivided into 
smaller components. At each layer, a different protocol is applicable. Depending on the 
protocol packages which you load, the set of trigger conditions and actions is enlarged to 
include automatic selections tailored to the protocol and layer you are programming. 
(Protocol packages are loaded from the Layer Setup screen as described in Section 8.) 
Figure 23-3 shows the beginning of a spreadsheet test. 


Trigger conditions and actions which are always available on the Protocol Spreadsheet are 
described in Section 31. Conditions and actions available at Layer 1 are discussed in 
Section 32. Primitives used at different layers are discussed in detail in Section 34. 


*K Protocol Spreadsheet *x <Indent > 


LAYER: 2 
TEST: link—err 
STATE: xmt—wnduw 


CONDITIONS: FRAME_SENT 
MORE_TO_RESEND 
ACTIONS: RESEND 


CONDITIONS: FRAME_SENT 
NO_MORE_TO_RESEN 
NEXTUST: info wxfr | 


Figure 23-3 The Protocol Spreadsheet conditions and actions shown here are part of the X.25 personality 
package loaded in at Layer 2. 


(A) Automatic Protocol Selections: Personality Packages 


Standard data units for a protocol which has been loaded from the Layer Setup 
screen are available by name so that it is not necessary to enter long hexadecimal 
strings as conditions or transmit actions. You are also spared the calculation of 
sequence numbers, poll bits, parity, block checking, and certain other variables that 
must be included in a received or transmitted string. 


Timeouts, window sizes, calling sequences, transmission paths, and other 
protocol—specific parameters can be modified on a submenu which accompanies the 
personality package. 
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Protocol—specific conditions and actions are discussed at the end of this manual in a 
section devoted to the protocol and layer. 


(B) Creating and Editing Spreadsheet Programs 


Protocol Spreadsheet triggers are created by the operator through the use of indexed 
softkeys. The entries you make become visible on the screen only after you have 
made a selection. You also have the option of typing your program from the regular 
keyboard, as long as keyed entries match the text keywords which are displayed on 
the screen once you press the function keys. Syntax errors are indicated by a 
strike—through as you type or make function—key entries. 


Press [=] to invoke an alternate bank of spreadsheet keys which provide advanced 
editing functions. All editing functions are described in Section 30. 


23.3 C Programming Language 


The INTERVIEW version of C is based on the current ANSI recommendations for C 
programming language, with extensions to provide multitasking. C is intended as an aid to 
users who have advanced programming knowledge. 


C statements can be incorporated in the spreadsheet as conditions or actions. Figure 23-4 
shows C included as a trigger action which displays a prompt at the top of the screen and 
incorporates a counter value as part of the message. This gives you the ability to extend 
existing spreadsheet selections or to construct an entire test from scratch using C. C 
allows you the freedom, for example, to create a customized protocol or program trace 
display or to manipulate variable data strings anticipated within a user—specific protocol. 


Figure 23-4 The displayf function in a C window allows you to write a variable such as a counter to the top 
of the data screen during Run mode. 


23.4 Integrating Programming Methods 
The three tiers of programming, Trigger Setup screens, Protocol Spreadsheet, and C 


programming language, can be integrated to match the needs of each user. The 16 
preconfigured Trigger Setup screens can, for example, be employed as a simple 
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line—monitoring test operating at Layer 1. The Protocol Spreadsheet program can later 
add more complex tests to this, so that several tests are operating simultaneously at a 
number of layers (see Section 24 for a discussion of layered architecture). Within the 
Protocol Spreadsheet program, unique test situations or test problems of particular 
complexity can be resolved by including C programming statements. 


(A) Variables Shared Between Trigger Menus and the Spreadsheet 


Certain internal program controls are shared between spreadsheet and Trigger Setup 
screens, in order to allow communication and interdependency between the two types 
of testing. Internal counters and program timeouts which have the same name can be 
monitored and controlled both from trigger screens and from the spreadsheet. 


There is limited sharing of internal flag bits between Trigger Setup screens and the 
Protocol Spreadsheet. Trigger Setup flag bits are shared between all trigger screens. 
They can also be monitored or changed on the spreadsheet, where they are 
referenced as a flag named trig_fiag. 


(B) Saving and Loading Program Segments 


The INTERVIEW’s filing system provides a means for storing entire programs or 
portions of programs for later use by operators of any skill level. On the File 
Maintenance Screen, you may specify which group of menus you wish to save. For 
example, if you specify a “Setup,” only the five setup menus (Line Setup, Interface 
Control, BCC Control, Front—End Buffer Setup, and BERT Setup) are saved. This 
allows you the freedom to create new trigger or spreadsheet tests without continually 
reconfiguring all menus. 


If you save a “Program” on the File Maintenance screen, you are saving the 
configuration of all menus, including Trigger Setup screens, Layer Setup, and the 
Protocol Spreadsheet. The one menu that is not saved is the Printer Setup. A 
program may be a simple test ready to be enlarged, or it may be a highly complex 
group of tests that can be loaded and run by an operator with little or no 
programming knowledge. 


As a complement to file maintenance options, the Protocol Spreadsheet editor allows 
you to save only the spreadsheet portion of a program. Advanced programmers can 
create a set of tests on the spreadsheet or text files containing C code, then use the 
editor to write their work to a file. Later, operators may load a setup or a partial 
program from the File Maintenance screen, call up the spreadsheet screen, and use 
the editor to read in the advanced programmer’s file in order to complete their own 
program. 


NOTE: The File Maintenance Compile command also can be used to 
save the contents of the Protocol Spreadsheet. The linkable—object 
file which results contains the compiled object—code version of the 
program. See Sections 15.3(P) and 28.4. 
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Figure 24-1 Triggers on the Protocol Spreadsheet are grouped into States which can be called in varying order. 
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24 The Layered Program Model 


The trigger, described at the beginning of the previous section, is the fundamental component of all 
INTERVIEW programs. On the Protocol Spreadsheet, the trigger is grouped to form larger 
programming blocks, referred to as states. States are grouped to form tests. And tests are divided 
into layers. The largest component of the INTERVIEW program, the layer, is patterned after the 
Open Systems Interconnection (OSI) model. 


24.1 States 


It is a useful programming procedure to group triggers so that some are inactive while 
others are active. This is possible to a limited extent on Trigger Setup screens, using 
counters, timeouts, or internal flags to sequence the triggers. 


On the Protocol Spreadsheet, triggers can be more easily grouped by separating them into 
States (Figure 24-1). A state is an independent group of simultaneously active triggers 
called into play as required by the test. Within a test, only one state is active at one time. 
That is, all the triggers in this state are awaiting input. All other triggers in the test are 
dormant. 


(When Trigger Setup screens are compiled into the Protocol Spreadsheet, they may be 
thought of as a single—state test constantly running at the Layer 1 interface.) 


When one of its triggers receives the right input, the active state passes control to another 
state and itself becomes inactive. Transitions between states are controlled by 
(spreadsheet) triggers. These trigger—controlled transitions between active and inactive 
states make branching possible. That is, a more complex set of conditions can be set up 
inside a state and certain actions can ensue. Then, at a decision point (for example, “Did 
the receiving party respond to my transmission?”), the test can choose the correct path 
from several potential paths. (A: “Yes, they answered, so transmit next message”; or B: 
“No, they didn’t answer, so resend previous message.”) 


24.2 Tests 


Even further flexibility is possible in INTERVIEW programs, because states can be 
grouped into tests. So, not only does the INTERVIEW move back and forth laterally 
between the groups of triggers contained in various states, but it can also use different sets 
of states to perform several different tests at the same time (Figure 24-2). As an example, 
two simultaneous tests might be used to check the different set of exchanges expected on 
either side of a full—duplex line. 


SEP ’95 © 24-3 


loaner sos RE GL IS TNR 


INTERVIEW 8000 Series Basic Operation: 951—B0424—01 


TEST A 


Trigger Menu 1 
Trigger Menu 2 
Trigger Menu 3 


Trigger Menus 


Trigger 1 
Trigger 2 
Trigger 3 
Trigger 4 
Trigger 5 


Trigger 1 
Trigger 2 
Trigger 3 


Trigger 4 


TEST 2 


Trigger 1 
Trigger 2 


TEST 1 


Trigger 1 
Trigger 2 
Trigger 3 


Trigger 1 
Trigger 2 
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Figure 24-2 Distinct sets of states can be created so that the INTERVIEW can perform several different 


24.3 Layers and the OSI Model 


tests at the same time. 


Finally, groups of simultaneous tests can be “layered.” In this way, separate tests or 
groups of tests can be run at a maximum of seven levels simultaneously (Figure 24-3). 
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OS] Layer: 
Application 


6 Presentation 
5 Session 

4 Transport 
3 Network 


2 Data Link 


| Physical 


Figure 24-4 The seven OSI layers. 


Suppose that the physical link between two nodes in a network were changed from copper 
wire to optic fiber. In an OSI configuration, only the physical layer (and possibly certain 
aspects of the data link layer) would be modified. The remainder of the communication 
process would stay the same. 


The separation of programs into discrete layers generally reduces the complexity of test 
conditions and actions. This simplifies programming for the user. The structure allows 
you to verify your system—and to debug your own tests—layer—by—layer. For example, it 
is not necessary at Layer 3 of a protocol to anticipate variations in line—level or 
frame—level events. Searches for strings and protocol elements focus only on the portion 
of a frame which pertains to Layer 3. The validity of the frame which contains the string 
has already been checked. 
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24.4 Personality Packages 


The layered structure of the OSI model allows you to use different protocols at different 
layers—again, provided that the rules of OSI interlayer communication are observed. 


The INTERVIEW provides layer —specific protocol packages, called personality packages, 
which you can load from the Layer Setup screen. While certain layer protocols are more 
commonly used together (SDLC at Layer 2 and SNA at upper layers, for instance), it is 
possible to mix and match them. You could, with the correct Personality Package, load and 
run X.25 protocol at Layer 2 and SNA protocol at higher layers. 


Personality packages are not in themselves protocol emulations; rather, they are 
high—level interfaces to routines in the given protocol. A package at Layer 2 X.25, for 
example, allows users to design their own applications by simple softkey—entry of a routine 
such as: 


CONDITIONS: RCV DISC 
ACTIONS: SEND SABM 


or 


CONDITIONS: T1_EXPIRED 
ACTIONS: RESEND 


Personality packages are selected and loaded from the Layer Setup screen (shown in 
Figure 24-5; see Section 8 for a description of this screen). The contents of each 
personality package are described in a section dedicated to the package (refer to the Table 
of Contents, Sections 36, and following). 


*K Layer Setup *« 


_s€ lections Packages Loaded || 


Layer 1 Package: AGE <AG 
Layer ¢2@ Package: 
Layer 3 Package: 
Layer 4 Package: 
Layer 5 Package: 
Layer 6 Package: 
Layer Y Package: 


Mme) Key To Load The Selected Packages 


o | en 
ze 3) FQ 


R-7_PROTSEL 


Figure 24-5 Personality packages, which provide the protocol elements in INTERVIEW programming, 
are loaded from the Layer Setup screen. 
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24-8 


24.5 


24.6 


Primitives 


The OSI Layers use limited—range messages called primitives to communicate with each 
other. Primitives are defined by the OSI model and are not linked to any one protocol. No 
matter what personality package is loaded, these generic primitives are available at each 
layer. This gives you the freedom to create or modify a protocol. Primitives available on 
the Protocol Spreadsheet are discussed in Section 34. 


Constants 


To represent a frequently used test value, you may define a constant once in your program 
and reference the constant elsewhere in the program as needed. Replacing the test value 
with a new value then becomes easy, since you need only change the constant definition 
one time. 


Constants, which may be used to represent any textual string, can be defined at several 
levels in the spreadsheet program. The function key labeled CONSTS: is only present when 
it is legal to define constants. 


Depending on where they are defined, constants vary in scope. You have the option of 
creating constants which can be used globally, throughout a layer, or throughout a test. 
Refer to Section 29 for a full description of constants. 
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Trigger Setup (Conditions 
Trigger Number: Pe (Emer 0- —F) 


Select Condition 


a) 2 Ce) Ce) Ce) Ce) Ce) Ce 


RECVR avant ENDXMIT FLAGS BUFFULL COUNTER 


Monitor Receiver: NO DTE OCE 


Monitor Receiver: 7 NO OTE DCE 


Monitor Buffer Full: NO YES 
For: ; 


STRING 10F GD BCC BD BCC PARERR FRMERR ABORT 
ae ae te bas Monitor Flags: NO YES 

Enter Character String: 

Wait For End Of Frame: NO YES ms a 
Enter Bit Mask: Enter Flag Mask: OOOXXXX 
MA:XXXXXXXK M2:XXXXXKXX_ MB:XXXXXKXK_M4:XXXXXXXX ———_—_———— 


| Monitor EIA Leads: NO YES Monitor Counter: NO YES 


— seceatuieandbictoasanare . se Enter Counter Name: 
TS ses USS eas COD ees DIR eee DOR: cue BE wees UALS som (Enter Counter Value) 
(Enter 1 For On, 0 For Off, X For Don’t Care) 


Monitor Timeout: NO 1 2 


Monitor Keyboard: NO YES 


Monitor Xmit Complete: NO YES 


Figure 25-1 Conditions on Trigger Setup menu. 


ee 
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25 Trigger Conditions 


Triggers can be thought of as “IF THEN” statements, represented on the screen as “Conditions” 
(IF...) and “Actions” (THEN...). This section pertains to Trigger Conditions available on the 
preconfigured Trigger Setup screens, of which there are 16 in the INTERVIEW 8000 Series. All 
possible conditions available on the Trigger Setup screen are shown in Figure 25-1. 


Triggers are numbered 0 through F. To access a particular trigger screen, press the TRIGS function 
key on the Main Program Menu. This calls up the Trigger Summary screen. Enter the Trigger 
Number desired (it will appear highlighted at the top of the screen) to see that trigger screen. 


Each trigger screen is divided in half, with Conditions at the top of the screen and Actions at the 
bottom of the screen. A default Trigger Setup screen is shown in Figure 25-2. 


*kK Trigger Setup >*x 
Hc : Trigger Number: @ 
@ Receiver: ii 


h EIA: 
WwW Timeout: 


xmit Complete: 
ie Flags: Burter Full: 
l@ Counter: Keyboard: 

| Prompt: 
Wz Xmit: 

|@ Flags: 

ah Enhance: 
ma 6 Timeouts: 
1@ Counters: 
i Timers: 

= Alarm: 

| Capture: , 
|Se lect Conditions 


Or Actions 
F 4 2 ae es 


Figure 25-2 Default trigger menu. 
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25.1 Active Triggers 


Only active triggers are tested. Trigger Setup screens are continuously active. (This is not 
true of triggers on the Protocol Spreadsheet, where triggers are configured in alternately 
active states as a matter of program design.) 


25.2 Combining Conditions on the Same Trigger Setup Screen 


A trigger is true and can take action only at the instant that all trigger conditions are met. 


(A) Static vs. Instantaneous Conditions 


Internal flag, Counter, EIA lead, and Buffer Full conditions differ from other 
conditions on the Trigger Setup screen. When it is used in a trigger by itself, each of 
these conditions, like other independent conditions, initiates its trigger actions only 
at the instant that it transitions to true. In addition, these four conditions can retain 
a status of true for a long period of time. 


The static value of these four conditions is tested for true or false when they are 
combined in the same trigger with another condition. 


All other trigger conditions are true only at the instant that they happen. We will 
refer to them as “instantaneous” or “transitional” conditions. 


_ NOTE: It is important to remember that even a “static” condition is 
“transitional” when it is used alone in a trigger. An EIA condition, 
for example, used by itself in a trigger cannot come true without a 
transition. 


An exception to this rule is when the test enters Run mode. At that 
moment, static conditions—flags, counters, EIA leads, and buffer 
full—used alone on a Trigger Setup menu (not on the Protocol 
Spreadsheet) are tested once for a status of true. Then they revert to 
being true only upon transitions. 


(B) Rules for Combining Conditions 


These “static” conditions can be combined with other trigger conditions on the same 
Trigger Setup screen to form compound “IF” statements. Here are some rules to 
remember in combining trigger conditions: 


1. When “static” conditions appear on the same trigger menu with an 
“instantaneous” condition, the trigger is keyed to the instantaneous condition. 
All static conditions must be true when the instantaneous condition transitions to 
true. On that transition, trigger actions are taken. 


Suppose, for example, that a trigger is looking for a Bad BCC and a counter 
value = 20. The counter value must first increment to 20, then the Bad BCC 
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25 Trigger Conditions 


must be detected. As soon as the Bad BCC is detected, the trigger becomes true 
and takes action. 


2. When static conditions are combined, both (or all) are transitional. When one of 
them transitions true, the other(s) becomes a static condition and is checked for a 
status of true. The user does not have to try to anticipate which of two (or more) 
conditions will transition first. 


NOTE: On the Protocol Spreadsheet, static conditions are prioritized 
in the order that the user lists them: only the first is transitional. The 
Protocol Spreadsheet therefore requires you to define which static 
condition will be the controlling, transitional condition. See Section 
31.2. 


25.3 Receiver 


This condition monitors the data lead specified (DCE or DTE) for designated data. 
When Receiver: 86 or 1€. is selected, several options become available: String, lof, 
Good BCC, Bad BCC, Parity Error, Frame Error, and Abort. 


(A) DTE or DCE 


In using the Receive condition, you must specify which side of the line you wish to 
monitor. Select 8% to denote the TD lead. Select Se to denote the RD lead. 


(B) String 


This selection allows you to enter a string of up to 16 characters in the field provided. 
The entire, exact sequence of characters entered must be received for the condition 
to be true. 


(C) “One of” 


is selected, the trigger looks for any one of the characters entered 
in the next field. Up to 16 individual characters can be entered. 


wa Good or Bad BCC 


(electable on the Line Setup screen; see Section 5). Select c 
when you want the trigger to take action on receipt of the Block Check Galolation 
(referred to as FCS, or Frame Check Sequence in Bit— Oriented Protocols). 
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(E) — Error 


E looks for a parity error in relation to the Parity selection made on the Line 
Setup screen. 


(F) diana Error 


. applies to start—stop formats (AS YNC and ISOC) and locates framing 
errors, based on the stop bits anticipated. Both Format and Stop Bits are selected on 
the Line Setup screen. 


(G) Abort 


This selection applies to all Bit—Oriented Protocols. When |: is selected, 
the bi icaecoakd triggers off of the seven consecutive 1—bits which constitute an 
selected. 


neat 


RON BG 


NOTE: The eee oreaee will not tee to idle— time aborts, 
unless Display Abort: | Y&S_ 


(H) Character Entry Field 


This field appears only if °Staine 
line for a sequential ees aring if 
nonsequential character list, if: 
may be entered, in either case. 


Is selected. It is the data—entry 
THING has been selected; or a 
has been selected. Up to 16 characters 


1. String entry. The 16 characters allowed in the string may include any of the 
following in any order or number: 


All upper and lower—case ASCII characters available on the keyboard. 

All control character mnemonics on the keyboard. 

Two—digit hexadecimal entries. These are entered by first turning the [=] key 
on, then using alphanumeric keys (9) through [s) and (A) through [F]. Two 
alphanumeric key strokes are required for each hex character. A hex character is 
represented on the screen as a pair of small characters, the first ascending and 


the second descending. Compare hex characters to regular alphanumeric 
characters in Figure 25-3. 


25-6 SEP ’95 


25 Triqger Conditions 


Figure 25-3 Both alphanumeric and hexadecimal characters can be entered as part of a condition 
search string. 


Characters entered in hexadecimal are not translated, and parity is not calculated 
for them; therefore, you must include the parity bit, whether good or bad, in your 
entry. 


Flags. You must press [] to enter the “« Flag byte used in Bit— Oriented 
Protocols. The INTERVIEW’s logic will not read a hexadecimal entry made with 
as a flag. 


Sync. Press {sr]—[(r4e] to enter the sync symbol. The character§] is displayed on 
the Trigger screen. 


Not equal (+) entry. When a character key is preceded by (8, all characters not 
equal to that character will satisfy that position in the string. These characters 
are represented in the data entry field with a horizontal bar through them. 


Don’t care. 
condition. 


tane} permits any character received in that position to satisfy the 


Bit masks. Four bit masks can be positioned anywhere in the data—entry string. 
To cute a bit mask, use {ui} at the desired location in the string. Each time you 
press (uasx], a new mask field appears below the string—entry field. To move the 
cursor to the next position in the string—entry field, press fo). The mask fields 
are numbered M1 through M4, to denote the order in which they appear in the 
string (see Figure 25-4). 


Figure 25-4 Four bit masks can be used as part of the search string. 


If you have used Bit Masks 1 and 2, for example, at positions 5 and 8 of the string 
(as in Figure 25-5), you may decide to change the character at position 1 to a bit 
mask. Return the cursor to position 1 of the string and press (&). The character 
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at position 1 will be overwritten with M, the two prior bit masks will be 
renumbered to 2 and 3, and their menu location shifted to make room for the 
new Bit Mask 1. The cursor will be on the left—most bit of the new mask. 
(Compare Figure 25-5 and Figure 25-6.) 


Figure 25-5 Bit masks M1 and M2 are entered at positions 5 and 8 of this string. 


Figure 25-6 A third bit mask has been entered at position 1, and the old M1 and M2 have 
shifted automatically to M2 and M3. 


NOTE: When a Bit— Oriented Protocol is being tested, the 
INTERVIEW ignores inserted zero bits. You can specify the search 
string on the Trigger Setup screen without considering zero bit 
insertion. 


7. Double parens. A global constant declared on the Protocol Spreadsheet can be 
entered as part of a Receiver String. Enter the name of the constant exactly as it 
appears on the spreadsheet and enclose it in double parentheses, as follows: 
(drop). The double parentheses are special characters created by pressing 
(em]—[s] for ( , and (-~)—(@) for ). When constants are used, the receive string 
cannot be longer than 32 characters after all constants are expanded. 


(Il) “1 OF” Character Entry 


Up to 16 characters may be entered. The same types of characters valid in String 
entry are valid 1 OF characters. The trigger will take action upon receipt of the first 
character that matches any one of the characters anywhere in the list. If is used, 
only this character should appear in the 1 OF entry field (since any character is a match 
for Don’t Care). If one or more characters in the field are entered as [e&t, only those 
characters not in the field will satisfy the condition. Thus, eq z in the 1 OF field 
means the same thing as ~-e-=: all characters other than p, gq, and z will satisfy the 
condition. | 
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(J) Wait For End of Frame 


This is a subfield which Le bale when | siaNG a0 isselected. The 
default selection is 88. When Wait For EOF: eS is selected, the trigger first tests for 
the data specified on the trigger. Then it evaluates the block check at the end of the 
frame. The trigger will not take action when a Bad Block Check or an Abort is 

detected on a received frame. 


eette este stetet tare orale 


25.4 


8 in the El field if you want a trigger to monitor status of up to seven 
RS—232/V.24 leads (see Figure 25-7). 


NOTE: For line data, EIA lead—status is not detected if control 
leads are not buffered in the Front-End Buffer. See Section 9. For 
recorded data, EIA lead—status is not detected if control leads were 
not buffered in the FEB at the time of recording. 


Figure 25-7 Each trigger can monitor the status of seven EIA leads. 


Enter a 1 in the box under a lead to indicate ON; a 0 for OFF. No entry (X) is read as 
Don’t Care. Entry fields are provided for six leads: RTS (Pin 4), CTS (Pin 5), DSR (Pin 
6), DTR (Pin 20), CD (Pin 8), and RI (Pin 22). You may monitor a seventh RS—232/V.24 
lead by strapping the desired lead to UA on the Test Interface Module (see Section 12 for 
instructions). 


In using the EIA condition, you should keep the following points in mind. 


@ If only EIA conditions are selected, the trigger will wait for all EIA conditions to be 
satisfied. It will become true on the last transition necessary to satisfy these 
conditions. 


e The EIA condition is a static condition. The rules for combining static conditions with 
other conditions are explained in Section 25.2. 


25.5 Timeout 


Two timeout timers can be monitored from the Trigger Setup screen. 


The decrementing timeout timer is set for a specific time as part of a trigger action. The 
trigger which sets a monitored timeout may be any of the Trigger Setup screens or any 
trigger on the Protocol Spreadsheet. 


The default Timeout selection is: Ne. Select © 4 = to monitor Timeout timer 1; | 
monitor Timeout timer 2. The condition is satisfied at the instant of the timeout. 
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25.6 Transmission Complete 


transmissions. 


NOTE: The INTERVIEW transmits only when operating in Emulate 
DTE or DCE mode (selectable on the Line Setup screen; see Section 
5). 


The Xmit Complete condition is frequently used with an internal flag or counter condition to 
control when or how many times it will be tested. 


25.7 Internal Flag Bits 


There are eight internal flag bits reserved for the INTERVIEW’s Trigger Setup screens. 
The purpose of the flag bits is to provide a simple way to interconnect several triggers in 
order to make one trigger dependent on another or to set up triggers in sequence. Each 
bit is a simple switch that one trigger may set as an action and all triggers can test later. 


Internal flags may all be monitored and set by any individual trigger. (The same flag bit 
can be set and sensed by a single trigger.) Since each flag bit can be set and monitored 
separately, it can also be shared among the Trigger Setup screens. 


The internal flag condition is a static condition and can be used in combination with other 
trigger conditions as explained in Section 25.2. 


Figure 25-8 The internal flag condition is frequently used in combination with other triggerconditions. 


NOTES: 
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All flags are set to 0 as the INTERVIEW enters Run mode. 


The eight flag bits on the Trigger Setup screens are the low—order 
bits of a flag mask that can be accessed on the Protocol Spreadsheet 
by the name trig_flag. See Section 31.3(G). 


25.8 Buffer Full 


This condition checks the screen’s 64 Kbyte character buffer and becomes true as soon as 
the buffer is full. The condition then remains true throughout the program. Buffer Full is 
a Static condition which may be used in conjunction with other conditions. The rules for 
combining trigger conditions are outlined in Section 25.2. 


25.9 Counter 


Each Trigger Setup screen can monitor a counter with a range of 0 to 999,999. The 
counter which is monitored may be named and controlled either on a Trigger Setup screen 
or on the Protocol Spreadsheet. 


sees: 
en nter: - YES. 
@ osness 


The default selection is 86 . 
Figure 25-9). 


is selected, new menu fields appear (see 


Figure 25-9 Any counter named on a trigger can be monitored as a Trigger Setup screen condition. 


(A) Counter Name 


Enter the counter name in the field provided. Names must start with a letter. Any of 
the 52 alpha characters (upper and lower) and the 10 numerals in addition to the 
underscore ( __ ) character are legal in all other positions. A counter name may be up 
to eight characters in length. 


(B) Relational Operator 


Make the appropriate selection to specify when the Counter en is be true. 
The counter may be tested for a value equal to (EQ 
a > (EE .), Strictly preatck than (et ar), 
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(C) Counter Value 


Enter the counter value as a whole decimal number in the field provided. 


25.10 Keyboard 


25-12 


taht hata chat 


Select Keyboard: «YES to display a one character entry field. Then press the key which you 
wish to use as the condition. In Run mode when that key is pressed, the condition will be 
true and (if this is the only condition) will initiate a trigger action, such as a transmission. 
Any key or key—combination that produces a character listed in the ASCII chart in 
Appendix D1 is valid input in this field. 
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26 Trigger Actions 


Trigger Setup (Actions) 
Trigger Number: ___ (Enter 0—F) 


Select Action: 


PROMPT XMIT FLAGS ENHANCE TIMEOUT COUNTER 


Display Prompt: NO YES | 


Control Flags: 
NO SET INC DEC 


Xmit: NO YES ) 
L Enter Flag Value: 
Enter Xmit String: XXXOOOXXX 


BCC: GOOD BAD 


NONE ABORT 


Enhance Display: NO BOTH DTE 


Rev: sme BINK: ne LOW: me HX: 


(Enter 1 For On, 0 For Off, X For Don’t Care) 


Control Timeouts: NO Y 


#1:NO_RESTART STOP #2:NO RESTART STOP 


Control Counters: NO YES 


ist) NO INC DEC SET SAMPLE CLEAR 
(Enter Counter Name) 


Select Action: 


Lr} Lee] 


TIMER 


MORE 


ALARM CAPTURE 


Sound Alarm: NO YES 


Control Capture: NO BOTH DTE 


NO YES 


Control Timers? 


1st: ms NO RESTART STOP CONT SAMPLE CLEAR 
(Enter Timer Name) 


2nd: mm NO RESTART STOP CONT SAMPLE CLEAR 
(Enter Timer Name) 


ond: NO INC DEC SET SAMPLE CLEAR ~ 


(Enter Counter Name) 


~.. (Enter Counter Value) 


Figure 26-1 Actions on Trigger Setup menu. 


) 


—. (Enter Counter Value) 
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26 Trigger Actions 


Figure 26-1 shows all actions available on the Trigger Setup screen. Figure 26-2 shows a default 
trigger menu. The top half of the menu contains available trigger conditions, discussed in Section 
25. Amore complete set of trigger conditions and actions is available on the Protocol Spreadsheet 
(see Sections 31 and 32, as well as individual sections on the Protocol Packages). 


All conditions selected on the top half of the Trigger Setup menu must be satisfied for the trigger to 
be true. Only then will the actions on the lower half of the menu be taken. 


*kK Trigger Setup *x« 
Trigger Number: @ 


. 


i@ Receiver: iG 


im ETA: 

HB} Timeout: Xmit Complete: 
js Flags: Buffer Full: 

@ Counter: Keyboard: 


 ssaeieaattieasamatieannssinadtememeaiiiasmeamdlic anes teasamatl seaeinilh nessa ornenathassmasatinsesatlicmsnetassnnan tines sand ssmmaail ns snsen TE ansseaalincae anal smal nesiane a miealiemeaali ane antcemaenlam neat neeeedieaassdiamnsl nemsntitmmendlasnelinsetl nateeaelieamaatansenasl mamas nmnatemmmatnssaiansmtien sateen aorta nnd 


Flags: 

Enhance: 
Timeouts: 
Counters: 
im} Timers: 
ie Alarm: 

im Capture: 
se lect Cond 


7OrI—() 


Figure 26-2 Default trigger menu. 


26.1 Displaying a Prompt 


message of up to 47 characters here. Any ASCII characters are legal entries. When the 
trigger is true, the Prompt will be displayed on line 2 of the screen. (The prompt is NOT 
transmitted.) It will stay on the screen until it is replaced by another prompt, or until you 
clear it by changing the display mode or by pressing the (] key. 


SEP ’95 26-3 


INTERVIEW 8000 Series Basic Operation: 951—B0424—01 


NOTE: A new prompt does not reinitialize the prompt line on the 
screen. Instead, it overwrites the old prompt to the extent of the new 
one. If the prompt “LINK— UP” is overwritten by the prompt 
“CALL,” the result will be “CALL-UP.” 


Figure 26-3 Messages entered in the Prompt field will appear on the second line of the screen in Run 
mode. 


Prompts can be used to call your attention to certain occurrences, or to help you follow the 
course of a test. Prompts are also useful in program development because you can use a 
prompt to tell you when a trigger is true. Any alphanumeric or control character from the 
keyboard, including spaces, may be part of a prompt. 


26.2 Transmitting 


INTERVIEW transmissions—with the exception of BERT transmissions, described in 
Section 11—are continuously under trigger control, either from the Trigger Setup screen 
or from the Protocol Spreadsheet. (You may, however, control trigger operation manually 
by selecting Keyboard trigger conditions; see Section 25.) 


Pret phatatet heal 


$ to display a data entry field and a rotating window for BCC (see Figure 26-4). 
When the trigger is true, the INTERVIEW will transmit any message you enter here (up to 
37 characters), ending with the block —check selection you make in the BCC field. ASCII 


characters, hexadecimal entries, and control characters are valid in this field. 


Any global constant declared on the Protocol Spreadsheet may be referenced as part of 
the Xmit string on a Trigger Setup screen. Enter the name exactly as it was declared on the 
Protocol Spreadsheet, and enclose it in double parentheses—for example, (drop). The 
double parentheses are special characters created by pressing («™)—(9) for (, and («~)—{@) for 
». 


Since the standard fox message, containing the set of upper—case alpha characters and the 
ten numerals, is predefined, you may reference it as a constant on a Trigger Setup screen. 
It need not be declared on the Protocol Spreadsheet. Enter it as follows: (FOX) . 
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Figure 26-4 Transmitted messages may be terminated with good or bad BCC’s or an Abort. 


(A) BCC 


You have the option of following each text block transmitted from the Trigger Setup 
screen with a block—check calculation. Block checks are calculated according to your 
selections on the BCC Setup screen (see Section 10). 


On the INTERVIEW screen, the final byte of the calculation appears as a highlighted 
overlay (4G, orf), as long as you have selected Rev Bik Chk: GN on the Line Setup 
screen (see Section 5). This selection is only available for synchronous and 
asynchronous formats. When Rev Bik Chk is |G¢ 


F_ for these two formats, block—check 
characters appear as they are actually transmitted. 


The block—check symbol will be displayed for Bit— Oriented Protocols. 


8000 _ to terminate your text blocks with a correct 
block check. “(Remember t that not all transmissions are text blocks: a ada poll 


2. Bad Block Check. Select 848. to end your transmission with an erroneous 
block check. For Bit—Oriented Protocols, the bad BCC is CRC—16 instead of 
CCITT; for other formats, the bad BCC is an inverted good BCC. 


3. None. When: = is selected, no block check i is sent at the end of the 
transmission. (For BOP transmissions, | $eNe. has the same effect as ' 


You may cause messages to be sent in succession by different triggers, with no 
intervening block checks if you wish; however, at least one full character of idle 
(or ‘e flag, in the case of Bit— Oriented Protocols) will be transmitted between 
blocks. When leads are switched (as indicated on the Interface Setup screen; see 
Section 12), the interface leads will be controlled between blocks. 


4. Abort. This selection causes the message to which it is appended to abort before 
completion. When selected with Bit— Oriented Protocols, this action causes the 
INTERVIEW to transmit seven consecutive 1’s at the end of the message. (For 

non~ BOP transmissions, selecting  A8GRT has the same effect as selecting 
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26.3 Internal Flags 


Internal flags are bits that can be set on or off and sensed by triggers. Eight internal flag 
bits are shared among the Trigger Setup screens. Any combination of flag bits can be 
controlled by any trigger or combination of triggers. 


NOTE: The flag bits on the Trigger Setup can be controlled and 
monitored on the Protocol Spreadsheet, where they are referred to as 
trig_flag (see Section 31). 


f 


By default the Flags option is ©. Three other selections are available in the rotating 
window: | SEE, INC. BEC 
(A) Set 

When you select | $&3, a flag mask appears (see Figure 26-5). Use the arrow keys (Bj 


and [<]) to move the cursor to the bits you wish to set. 


Enter a 1 or a Q in any position you wish to set. Enter an X for “Don’t Care.” The 
trigger will not change the existing value of this bit. 


Figure 26-5 A set of eight flag bits may be set on any of the trigger menus. 


(B) Increment 


The internal flags, consisting of Flags 0 through 7, can be thought of as a binary 
number. This action increases the value of the flags by one each time the trigger is 
true. (Other trigger actions may change the value of the flag bits in the intervening 
period.) Incrementing flags is one technique for controlling recursive routines. 


As the flag bits increment past 255, they roll over to zero. 


(C) Decrement 


This action decreases the value of the flag byte by one each time that the trigger is 
true. In the event that the flag decrements below zero, the value of the byte wraps to 
299: 


NOTE: The value of the flag bits is continuously reset to zero when 
you enter Run mode. 
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26.4 Enhancing the Display 


Triggers can be used to enhance display data selectively. Data on either or both sides of 
the line can be enhanced. Enhanced data is also stored in the character buffer with the 
enhancements for later review. 


(A) BOTH, DTE, or DCE 


Select Enhance: 861, IE , or Se. to enable enhancement options (see 
Figure 26-6). | 86tt & indicates that enhancements will be turned on or off on both TD 
and RD data at the same time. 


ke 


Resets 
wate ts 
wheats 
TERR 


enhancement. 


“= pinpoints TD data for enhancement; | 8& specifies RD data for 


Figure 26-6 Data may be enhanced with respect to DTE, DCE, or both. 


Four options, Rev, Bink, Low, and Hex, appear to the right. To turn on an 
enhancement, enter a 1 on the line immediately following it. To turn off an 
enhancement, enter a 0 on the same line. When an X follows the enhancement, the 
trigger takes no action. 


1. Reverse image. Reverse—imaged (Rev) characters are presented as dark letters on 
a lighter background. 


2. Blink. Bink causes data to blink on and off rapidly. This is the most conspicuous 
highlight for small portions of data. 


3. Low intensity. Low has no effect on the plasma display. However, if you have 
installed a black and white monitor, it provides a low—intensity highlight for 
selected data. 


4. Hexadecimal. When Hex is turned on, all data affected by the trigger is displayed 
in hexadecimal. Once data is stored in the buffer as hexadecimal, it remains in 
hexadecimal form. 


(B) Color Enhancement 


Color enhancement is controlled by the settings of three trigger enhancements: 
Reverse, Blink and Low. The three combined settings are mapped to color 
enhancements on the Miscellaneous Utilities screen as described in Section 18. 
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26.5 Controlling Timeouts 


Each Trigger Setup screen can restart or stop either or both of the two timeout timers. 
These timers decrement from a value set on any of the triggers and, like flags and 
counters, serve as useful trigger conditions for internal program control. 


When Timeout: © is selected, identical new fields appear for Timeout #1 and 
Timeout #2. Both fields may be filled in on the same trigger. 


(A) RESTART 


Select | RESIARY to start or reset the timeout timer. The amount of time remaining on 
the timeout timer is entered in the data entry field provided (see Figure 26-7). 


Figure 26-7 Timeout #1 activated to expire in three seconds. 


1. Entering timeout values. The duration of the timeout is entered in seconds in the 
5—character data—entry field provided. To enter a timeout value that is less than 
one second, use a leading zero before the decimal point, as follows: 0.25. The 
smallest valid timeout is 1 millisecond (0.001). The largest valid timeout is 65.535 
seconds. 


Create a ten—minute timeout as follows: Start a timeout with a value of 60 
seconds. When it expires, restart a similar timeout and increment a counter. 
When the counter equals ten, ten minutes will have elapsed. 


(B) STOP 


Select | - to halt and clear the timeout timer, without causing the timeout to 
occur. If Timeout is selected as a trigger condition, the condition will not become true 
in this instance. 


NOTE: Timeouts created on a Trigger Setup screen can be 
monitored and controlled from the Protocol Spreadsheet. These 
timeouts are entered as trig_timeout_1 and trig_timeout_2 when referred 
to on the Protocol Spreadsheet. 


26.6 Counters 


Each Trigger Setup screen can control two counters. These counters can be unique to the 
trigger (controlled only by it), or they may be shared with other triggers, which can 
monitor them and change their values. As long as the same counter name is used, the 
same counter is invoked. 
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NOTE: Counter names used on the Protocol Spreadsheet also refer 
to these counters, if the names match any counter name on the 
Trigger Setup screens. This means that program control can be 
shared between these screens and the spreadsheet. 


NOTE: Trigger Setup screens monitor counter values from 0 to 
999,999. However, Protocol Spreadsheet triggers can monitor 
counter values up to 4,294,967,295. 


(A) Menu Fields 


1. Countername. Enter the counter name in the field provided. The name may be 
up to eight characters long and must start with a letter. Upper— and lower—case 
alpha characters, numerals, and underscore ( _ ) are legal in the other positions. 


When the name field is empty, the trigger takes no action for that counter field. 


Figure 26-8 One counter is incremented, another decremented in this action. 


2. No. The default selection is 86. . It allows you to disregard one or both 


counters. 


4. Decrement. When :®&¢. is selected, each trigger occurrence subtracts 1 from the 
counter. When a counter decrements below zero, it wraps not to 9,999,999, but 
to the decimal equivalent of 232 — 1, the actual maximum value of a 32—bit 
counter. The seven least—significant decimal digits that appear on the Tabular 


Statistics screen are 4967295. The complete number is over 4 billion. 


the trigger becomes true. Then, enter the decimal value of the counter in the 
field provided. The field is six positions long, making it possible to set counters 
to a value from 0 to 999999. Any leading positions not specified in your entry will 
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be set to zero. This action does not cause statistical samples to be taken, nor 
does it reset last value, minimum value, maximum value, or average value for the 
counter. (Compare to Sample and Clear.) 


6. Sample. This action causes the counter to reset to zero and causes measurements 
to be taken for last value, minimum value, maximum value, and average value. 
Refer to Section 21 for an explanation of how statistics are gathered and 
tabulated. 


7. Clear. This action resets the counter to zero and also resets minimum value, 
maximum value, and average value for the counter. 


26.7 Timers 


Two timers are shared among the Trigger Setup screens. While these timers are not 
available as trigger conditions, they can be run and sampled as trigger actions. When 
timers are invoked by triggers, their values can be tracked on the statistics screens (see 
Sections 21 and 22). 


NOTE: Timer names referred to on the Protocol Spreadsheet may 
also be used on Trigger Setup screens. Thus, timer control of 
programs is shared between these screens and the spreadsheet. 


(A) Menu Fields 


The default timer selection is: . When is selected, two identical 
subfields appear, for Timer 1 and Timer 2 (see Figure 26-9). 


Figure 26-9 One or two timers may be controlled by the same trigger (second field not shown). 


1. No. The default selection for each Timer is also... This allows trigger 
action to disregard both timers or to focus on one timer, if necessary. 


2. Restart. When selected, | RESTA 
incrementing. 
(Compare to: 


RESTART Causes the timer to reset to zero and begin 
does not cause statistical measurements to be taken. 
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AMPLE action resets and stops the timer. Prior to resetting the 
timer, its valet 1S Sead as a “last” value and passed along for other statistical 
measurements. Refer to Section 21 for an explanation of how statistics are 
gathered and tabulated. 


6. Clear. The. €648 action resets the current value, the last value, the minimum 
value, the maximum value, and the average value of the timer. Refer to Section 
21 for an explanation of statistical measurements. 


Alarm 


The alarm is a short beep. The alarm is useful for calling your attention to the data being 
analyzed, especially when the situation of interest occurs infrequently. When you select 
WES , it is sounded each time the trigger becomes true. 


Capture of Data in the Screen Buffer 


Capture of character—oriented data to the screen buffer can be stopped and restarted by 
triggers, using the Capture action (see Figure 26-10). When capture is turned off, data is 
neither presented to the screen nor stored in the buffer. 


Figure 26-10 Data capture to the screen buffer can be controlled by triggers. 


(A) NO, BOTH, DTE, or DCE 


The default Capture selection is 


. This represents no change; that is, the 


trigger does not influence character buffer capture. By default, data is continuously 
captured in the character buffer. 


same time. Select 
data. 
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1. OFF ON. Select | 6. to suppress data from the screen buffer. Select 
_| 208 when another trigger has turned off capture and you wish to begin 


storing data in the buffer again. 
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*K Trigger Summary xk 
Trigger Number: 


(O-F J: 


frrigger Number 


Figure 27-1 Default Trigger Summary screen. 
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27 The Trigger Summary Screen 


The Trigger Summary screen is the access screen to all Trigger Setup screens. The default Trigger 
Summary screen is shown in Figure 27-1. Call up the Trigger Summary screen by pressing the 
function key marked TRIGS on the main Program Menu. With the summary displayed, access any 
trigger by typing the number of the desired screen (0 through F). To see a synopsis of configured 
Trigger Setups, you may return to the summary screen from any trigger menu by pressing (Fiz). 


Entries you make on any of the 16 Trigger Setup screens appear on the summary in abbreviated 
form. Each setup screen is allotted a one—line summary. A summary of conditions appears on the 
left—hand side of the line; a summary of actions appears on the right—hand side of the line. The 
summary for Trigger Setup screen 0 (Figure 27-2) is shown in Figure 27-3. 


Abbreviations for possible Trigger Setup conditions are listed in Table 27-1. Abbreviations for 
Trigger Setup actions are given in Table 27-2. 


kK Trigger Setup ** 
Trigger Number: @ 
For STRING fam 


Wait For EOF: fe 


S Receiver: Bis 
HO M1: asaaatai ates 
im ELA: ie 


WW Timeout: Xmit Complete: 
lS Flags: Buffer Full: 


Counter: info Keyboard: 


——_— ne a ene ame. A AN CN NS EO ON NN CRE I RN: NN I OA I NN NN Cl NN een eet 


im Prompt: Info frame recvd. 
ie Xmit: 
i Flags: 


We Enhance: 
ime Timeouts: 
18% Counters: 
iy Timers: 

ie Alarm: | 
| Capture: pS 

Select Conditions ‘or 


| ACTIONS 


Actions_ 


Figure 27-2 Entries on each Trigger Setup screen are indicated on the Trigger Summary. 
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NOTES: 


Abbreviations displayed on the Trigger Summary screen are not 
necessarily keywords and should not be referred to when you are 
typing entries on the Protocol Spreadsheet. 


When multiple conditions or actions are selected on a single Trigger 
Setup screen, the summary screen may not be able to show all 
selections; however, as many conditions and actions as possible will be 
displayed in the available space. 


Figure 27-3 Summary of entries made on Trigger Setup screen 0, shown in previous figure. 


Table 27-1 
Abbreviations, Trigger Summary Conditions 


Receiver (Word does not appear on summary.) 
DTE, DCE 
STR: String, 1OF: One of (Character string also appears for STR and 10F)), 


[6]: Good BCC, [8]: Bad BCC, PrErr: Parity Error, FrErr: Frame Error, 
GJ: Abort, [M): Bit Mask 


EIA: 
RTS, CTS, CD, OTR, DSR, RI, UA 


TimeOut 1, 2 

Xmit_Cmpl: Transmission Complete 
Buffr_Ful: Buffer full 

Flag: (Value only appears.) 

Counter: (Name and value only appear.) 


KeyBd: Keyboard (Key indicated.) 
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Table 27-2 
Abbreviations, Trigger Summary Actions 


Pmpt: Prompt (Prompt string also appears.) 


Xmit: Transmit (Xmit string also appears.) 
[]: Good BCC, [8]: Bad BCC, MJ: Abort 
(Nothing appears if no BCC is selected.) 


Flag: INC: Increment, DEC: Decrement (Value only appears if selection is SET.) 


ENH: Enhance Display 
BTH: Both DTE and DCE, DTE, DCE 
REV=: Reverse, BLN=: Blink, LOW=: Low, HEX=: Hexadecimal 


TO #1, TO #2: Timeout #1 or 2 
RST: Restart, STP: Stop 


Counter: (Only name and value appear.) 
INC: Increment, DEC: Decrement, =: Set 
SMP: Sample, CLR: Clear 


TM: Timer (Name also appears.) 
RST: Restart, STP: Stop, CNT: Continue, SMP: Sample, CLR: Clear 


Alarm: Audible Alarm 
Capture: Capture Memory 


BTH: Both DTE and DCE, DTE, DCE 
ON, OFF 
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These keys are at highest level: 


1; 

2. 

3. 
Press CONDS: (Conditions) to obtain variable set of Conditions.* Press[F8) to access 
alternate racks of Conditions keys. Complete entries, then pressooxe) to obtain: 

5. 


Press NEXTST:, enter name of next state, and presgre~~] or the spacebar to obtain rack 3. 
(Pressing CONDS: obtains variable sets of conditions.) 


*Conditions and Actions available depend on what protocols are loaded and what layer 
number you have specified. The following selections are always available: 


GENERAL CONDITIONS GENERAL ACTIONS 
ENTER_STATE TIME FLAG LOAD_PROGRAM 
TIMEOUT FLAG ACCUMULATE PROMPT 
KEYBOARD ON_SIGNAL SIGNAL PRINT 
BUFFER_FULL COUNTER TRACE 
COUNTER TIMER ALARM 

TIMEOUT RECORD 


Figure 28-1 Function key hierarchy, Protocol Spreadsheet. 
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28 Programming Blocks 


The Protocol Spreadsheet is a highly flexible programming approach which enhances trigger 
conditions and actions provided on the Trigger Setup menus, furnishes new general options, and 
incorporates protocol—specific conditions and actions on a layer—by—layer basis. 


28.1 Before You Begin a Spreadsheet Program 


Be certain prior to programming that you have loaded the Personality Packages for the 
protocols you will be testing. Automatic protocol options are part of each layer’s 
Personality Package. These packages are loaded from the Layer Setup screen as described 
in Section 8. 


Check the configuration of the various Test Setup screens before you test or save your 
program, since the behavior of the INTERVIEW during testing is influenced by setup 
selections. 


28.2 Creating a Spreadsheet Program 


Press [F3] to access the Protocol Spreadsheet from the Program Menu. Any program which 
you have loaded from the File Maintenance screen appears on the spreadsheet. If no 
program has been loaded or created, the Protocol Spreadsheet, since it is a free—form 
menu, will be blank except for a header line, function key labels, and tildes (~ ) down the 
left side of the screen. Tildes always mark the end of your program file. 


(A) Two Sets of Function Keys: Programming and Editing 
Two full sets of softkeys are active with the spreadsheet. One set of softkeys groups 
available programming options, including keywords (LAYER:, TEST:, CONDITIONS: etc.). 
The alternate set groups sophisticated editing functions. 


These editing functions, which complement the editing keypad, are accessible from 
the spreadsheet at any time. Press (®«) to activate edit softkeys. Press (=«) again to 
return to program softkeys. For a discussion of editing options, refer to Section 30. 


(B) Programming Functions 


Use the programming softkeys to make program entries, from the highest level of the 
program (OBJECT), down to individual trigger conditions and actions and their 
subfields. Softkeys guide you as you create your program by listing available options 
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and providing correct syntax wherever possible. (Errors are indicated by strikeover of 
incorrect text as you make your program entries.) For each level of function keys, a 
cue near the bottom of the screen explains selectable options or prompts you for 
keyboard entry. 


Program softkeys are immediately available when you enter the spreadsheet. The 
hierarchy of the program softkeys is shown in Figure 28-1. The conditions and 
actions listed, which are always available, are explained in Section 31. Other trigger 
conditions and actions are added when protocol packages are loaded. Because 
protocols are layer—specific, trigger options will vary from layer to layer. For each 
LAYER block within your program, different options are likely to appear when you 
enter the keyword CONDITIONS or ACTIONS. For more information on the specific 
trigger options enabled by a protocol, consult the section devoted to that protocol 
(see Table of Contents, Section 36 and following.) 


You also have the freedom of typing in any program entry, if you prefer, as long as 
you enter the block identifiers and conditions and actions keywords as they would be 
posted on the screen by softkeys. Syntax errors still are automatically highlighted by a 
strike —through. 


NOTE: Softkey labels are not necessarily legal spellings on the 
spreadsheet. Pressing the function key usually posts an expanded 
keyword on the screen. Use these expanded keywords when typing 
entries. 


1. Successive racks of softkeys. The rack of softkey options at the bottom of the 
spreadsheet screen (or the instructional prompt on the third line up from the 
bottom, or both the option rack and the prompt) will change automatically each 
time you complete a keyword entry. Keyword entries are complete when you 
make them via softkey or when you type the keyword followed by a space or a 
hard fe). (Pressing the softkey has the same effect as typing the keyword and 

_ then typing a space to complete the entry.) 


Programming movement is generally down the tree of softkey racks, as in this 
series of keywords: 


CONDITIONS: EIA CTS ON 


Each of the four keywords was selected from a rack of options, and each 
succeeding rack is a step farther down the “branch.” The rack that follows ON, 
however—listing RTS, CTS, CD, and other EIA leads—is back up the tree, since 
“there is nowhere to go but up,” and since a trigger with multiple EIA conditions 
(like the following) is valid. 


CONDITIONS: EIA CTS ON CD OFF 
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2. Additional racks of valid softkeys. There may be many more keywords that are 
valid to enter at a given point in the program than are showing on one rack of 
softkeys. Additional racks may be accessible via the (F8) softkey (MORE); and 
higher racks are generally available via the (| key. In this series, (| was pressed 
following the softkey for ON to access the softkey for COUNTER: 


CONDITIONS: EIA CTS ON 
COUNTER xmit LT 6 


In the next series of keywords, («] was pressed twice following the softkey for ON, 
to access the softkey for ACTIONS: 


CONDITIONS: EIA CTS ON 
ACTIONS: SEND " (FOX) " GOOD_BCC 


Note that («] is not a valid keystroke following CTS above, since the condition 
syntax is not “done.” Whenever it is not valid to move to a rack of softkeys 
higher up the tree, (e] produces an alarm tone. 


Note also that it is never necessary to press [>] if you are typing in your keywords 
directly from the keyboard. {«] merely changes the rack that is showing, not the 
entire set of keywords that is valid. A keyword does not have to be showing to be 
typed in legally. 


3. Insert mode versus overstrike mode. Touch—typists in particular should be aware 
that the Protocol Spreadsheet has an insert mode as s well as an overstrike mode. 
The insert mode is invoked by either of two keys, (Gi) or (Ske). When the mode is 
enabled, the word <insert> appears at the top left of the screen. In insert mode, 
the programmer types in a block of data while succeeding text is pushed forward 
with every keystroke. 


Press (G5) (but not 
mode. 


se") a second time to exit insert mode and return to overstrike 


The remainder of this section is devoted to the fundamentals of program structure 
and to programming components available on the Protocol Spreadsheet which are 
independent of trigger options. 
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Figure 28-2 Discrete states inhabit separate tests at separate layers. 


28.3 Program Structure 


The components of the INTERVIEW’s programming model, introduced in Section 24, are 
integrated into a spreadsheet program as discrete blocks according to specific structural 
rules. Compare the abstract program model in Figure 28-2 to the spreadsheet program 
outlined in Figure 28-3. 


(A) Block Identifiers 


The INTERVIEW’s compiler must respect the distinction between one layer and the 
next and between one test and the next. Further, it must group triggers into 
designated states and track the transition from one active state to another. To 
indicate the boundaries of these various blocks, specific keywords are used. Each 
block normally begins with an identifier in upper—case letters, (optionally) followed 
by acolon. A block ends when a new block identifier is inserted in the program. 


NOTE: The identifier must not be enclosed in quotes (that is, must 
not be part of a text string) if it is intended as a block delimiter. 


Available program blocks, from largest to smallest, are described in subsequent 
paragraphs. The valid block identifier for each is printed above its description. 
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OBJECT: (OBJECT id rete , if included, must precede all other identifiers, 
except IL_BUF 


IL_¥BUFFERS : (iL BUFFERS identifier, if included, must precede all other 
oe dentifiers, except OBJECT) i 


CONSTANTS: (global constants are defined here; they can be 
accessed throughout the test) 


LAYER: 1 


CONSTANTS: (La Layer 1 constants defined here apply to 
$ and following layers) 


TEST 
| CONSTANTS: (test constants are defined her 
they apply to ail states within the test) 


CONDITIONS: 


State Block | 


Layer | 


Program | Bidek 


TEST: 
| CONSTANTS: (constants for this test are defined here) 


| CONDITIONS: 
ACTIONS: 
NEXT_STATE: 


LAYER: 2 
CONSTANTS: (Layer 2 constants defined here apply to 
this and following layers) 


Figure 28-3 Program Structure. Component blocks begin with a keyword. 
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OBJECT: 


1. Referencing linkable—object files. Use the OBJECT block—identifier to access the 
compiled code in a linkable—object file. See Section 28.4 below. The OBJECT 
identifier(s) must appear at the top of the Protocol Spreadsheet. 

IL_BUFFERS is the only identifier which may precede OBJECT. C regions or 
spreadsheet comments may also precede the OBJECT block identifier. 


IL_BUFFERS 


2. Configuring the number/size of IL buffers. Interlayer (IL) message buffers are used 
to pass data up the layers as it is received and down the layers as it is transmitted. 
Press the iL BUFS softkey to set the number and size of the IL buffers. The 
IL_BUFFERS identifier(s) must appear at the top of the Protocol Spreadsheet. 
OBJECT is the only identifier which may precede IL BUFS. C regions or spreadsheet 
comments may also precede the IL_BUFFERS block identifier. 


CONSTANTS: 

3. Defining constants. There are three legal locations for the definition of a 
constant: in the opening lines of a program, at the beginning of a layer, or at the 
beginning of a test. The relative placement of a constant’s definition within a 


program determines its scope, or active range. For a complete discussion on 
constants, refer to Section 29. 


LAYER: 


4. Layers. The largest block, the layer, corresponds to the OSI model. There may 
be up to seven layers in any test. 


TEST: 


5. Tests. A layer may contain any number of simultaneous tests. Every test resides 
inside a layer. 


STATE: 


6. States. In turn, each test may contain any number of states. A state always 
resides inside a test. Only one state in each test is active at one time. 


Within each state, there may be a number of triggers. A trigger always resides 
inside a state. Each trigger is composed of a conditions portion and an actions 
portion. 


CONDITIONS: 
7. Trigger conditions. A single condition or a group of conditions is normally listed 


after the CONDITIONS identifier. Rules for grouping trigger conditions, as well as 
the meaning of each trigger condition, are explained in Sections 31 and 32. 
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ACTIONS: 


8. Trigger actions. The ACTIONS identifier precedes the list of trigger actions. This 
list may be empty, or it may include one or several trigger actions. The various 
trigger actions are described in Sections 31 and 32. 


NEXT_STATE: 


9. Next state. The identifier NEXT_STATE, explained in the following paragraphs, can 
replace the ACTIONS: identifier in a trigger if there are no other actions; or it can 
follow the ACTIONS: identifier to indicate that branching to another state is one of 
several actions taken by the trigger. 


(B) Run—time Transitions Between States 


Run-time transitions between states are controlled by triggers. To indicate a 
run—time branch from one state to another, use the NEXT_STATE action, followed by 
(a) the name of the state you wish to go to, or (b) the NEXT token, indicating whatever 
state happens to follow sequentially in the spreadsheet program. 


You may use a NEXT_STATE action once per trigger and as many times as needed in 
one state to allow for multiple branching possibilities. 


When two triggers come true at the same time and both potentially result in 
branching to another state, the trigger which is checked last (the last trigger 
sequentially displayed on the spreadsheet) will cause branching to the state it names. 
(The first trigger will not cause branching.) 


Look at the two triggers shown in the example which follows. The first searches for 
any SDLC Information frame. The second searches for an Info frame with a 
particular frame address. By definition, whenever the second trigger is true, the first 
trigger is also true. When an Info frame with the correct address is received, the 
second trigger causes the test to branch to the State respfrm. However, if these 
triggers are reversed as shown in the second example, the test always branches to the 
State otherfrm, regardless of the frame address. 


STATE: frmadd 
CONDITIONS: DTE INFO 
roltcdeg NEXT_STATE: otherfrm 
CONDITIONS: DTE INFO ADR=C1 
NEXT_STATE: respirm 
STATE: frmadd 
CONDITIONS: DTE INFO ADR=C1 
eS den NEXT_STATE: respfrm 


CONDITIONS: DTE INFO 
NEXT_STATE: otherfrm 
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(C) Recommended Format 


The format of a Protocol Spreadsheet is entirely flexible. The only rule is that block 
identifiers must (with rare exception) be included in the program to designate 
boundaries between programming blocks. 


The following is a suggested program format. To create a visual distinction, the 
keywords which define program blocks are placed at the beginning of a line. Smaller 
blocks are indented to show that they reside within a larger block. An automatic 
indent feature, described in Section 30, is included as an editing function and is 
turned on by default. 
LAYER: 1 
TEST: echo_msg 
STATE: message 
CONDITIONS: DTE STRING “hello” 


ACTIONS: PROMPT: “Spreadsheet trigger true.” 
NEXT_STATE: echo 


STATE: echo 
CONDITIONS: DCE STRING “hello” 
ACTIONS: PROMPT “ Echoed message received” 
NEXT_STATE: message 


(D) Omitted Block Identifiers 


It is recommended that, for ease of tracking a program, block identifiers be placed at 
the beginning of every block. However, in brief programs, certain block identifiers 
may be omitted. 


It is, in fact, possible for a program to begin with a STATE identifier. The compiler 
then assumes that you have begun the first test inside the first layer of the program. 
To start another program block, you must use a STATE, TEST, or LAYER identifier. 


NOTE: Any constant declared in the opening lines of a test which 
omits the LAYER and/or the TEST keyword is still a global constant, as 
long as it precedes a STATE or CONDITIONS identifier. 


28.4 Compiled Spreadsheet 


Using the Compile command on the File Maintenance screen, you can compile and save 
the contents of the Protocol Spreadsheet in a linkable— object file. Later, this program 
can be combined with an active spreadsheet program. To do so, simply reference the file 
at the top of the Protocol Spreadsheet. 


(A) The OBJECT Block—Identifier 


Use the OBJECT block—identifier on the Protocol Spreadsheet to access the compiled 
spreadsheet code in a linkable—object file. 


Note to C Programmers: The OBJECT identifier may also be used to 
access definitions for user routines. Refer to Section 55.4(C). 
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1. Placement. The OBJECT block—identifier(s) must appear at the top of your 
spreadsheet program, ahead of any other identifier (except IL BUFFERS). Access 
the OBJECT: softkey by pressing MORE on the initial rack of softkeys. Notice that 
the MORE, IL BUFS, and OBJECT: softkey tokens are not available once any other 
programming block—identifier has been selected. 


NOTE: Use OBJECT in your active spreadsheet program only. Do not 
incorporate it in a spreadsheet that will be compiled and saved as an 
LOBJ file. Although the code will compile, the referenced LOBJ file 
will not be read. 


2. Format. The format for the OBJECT block—identifier is as follows: 
OBJECT: “filename.o” 


The identifier references only one linkable—object file, but you may include as 
many OBJECT identifiers as you wish. 


The relative or absolute pathname of the linkable —object file is enclosed in 
quotation marks. 


3. Search rules for linkable —object files. As your spreadsheet program compiles, the 
INTERVIEW’s filing system is searched for the linkable— object files referenced 
in OBJECT identifiers. 


e Ifthe referenced LOBJ filename begins with FD1/, FD2/, or HRD/, the 
INTERVIEW interprets it as the absolute pathname and makes only that one 
search. 


@ Pathnames beginning with a / indicate that the root directory on each drive 
should be the beginning point of the search. The drives are searched in the 
following order: current drive, FD1, FD2, and HRD. 


@ Otherwise, the name may be a one—word filename or a relative pathname 
which includes the directories leading to the file. The highest directory in a 
relative pathname must reside in the current directory or in one of the /lib 
subdirectories. The following directories—and only the following 
directories—are searched, in the order given: 
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current directory on the current drive (indicated on the File 
Maintenance screen) 

/usr/lib on the current drive 

/sys/lib on the current drive 

FD1/usr/lib 

FD2/usr/lib 

HRD /usr/lib 

FD1/sys/lib 

FD2/sys/lib 

HRD|sys/lib 


oe eee 


If the pathname is not located in any of these directories, the program will not 
compile and an error message will be returned to the operator. 


(B) Compiled LOBJ Code is Combined with Spreadsheet 


During compilation, the compiled spreadsheet in the LOBJ file is combined with your 
active spreadsheet program. This means that the LOBJ code must be compatible 
with the current menu setups and spreadsheet program—as though the source code 
of the LOBJ file were actually present in the spreadsheet buffer. 


(C) Counter and Flag Conditions 


a consicereuon is given to COUNTER and FLAG conditions during the Compile 
| SPREADSHEET = operation. The system identifies the condition as either transitional or 
status. ee Section 31.2.) If it is used both ways in the same spreadsheet file, it will 
always be identified as transitional. 


Within a single spreadsheet program, you may reference more than one LOBJ file 
which uses the same COUNTER or FLAG. If one of the files uses the COUNTER (or FLAG) 
as a transitional condition, however, all other referenced files containing the same 
COUNTER (or FLAG) must also use it as a transitional condition at least once. This rule 
ensures that each action on the specified COUNTER (or FLAG) will consistently trigger 
the appropriate COUNTER (or FLAG) conditions. 


(D) Advantages of Compiled Spreadsheet 
Linkable— object files assist the programmer in efficiently using the INTERVIEW’s 
memory and spreadsheet buffer. 


e When commonly utilized conditions and actions are saved in linkable— object 
files, space in the spreadsheet buffer otherwise dedicated to this purpose can be 
used for additional programming. 


@ Since the code in LOB files has already been compiled, the INTERVIEW can 
support a larger program without a corresponding increase in compilation time. 


@ The spreadsheet code in a linkable—object file is transparent to the configuration 
of the unit. LOBJ files created on one unit can be used on a unit configured 
differently, as long as the code is compatible with the various menu parameters. 
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28.5 Configuring the Size/Number of IL Buffers 


Interlayer (IL) message buffers are used to pass data up the layers as it is received and 
down the layers as it is transmitted. (See Section 24 on the layered— programming model 
and Sections 34 and 62 for more information on the uses of IL buffers.) The 
INTERVIEW allocates IL buffers, as needed, to pass data between layers. Then, the 
buffers are automatically erased and used again. In this way, the INTERVIEW maximizes 
its use of available memory space. Without these reusable buffers, data in Run mode 
would quickly eat up all of the memory in the unit. (See Section 62.3(A) for information 
on manipulating IL buffers.) 


IL buffers contain the data itself or point to the memory location (outside the buffer) of 
the data. It follows, therefore, that the larger the IL buffer, the more data it can hold. By 
default there are 16 IL buffers that can be in use at a given time. The size of each buffer is 
4,096 bytes. | 


When you are performing emulation with windowing, you can quickly use up these sixteen 
buffers. Once all buffers are in use, additional data is lost. To prevent this from 
happening, you may want to reconfigure the number and size of IL buffers. 


Press the IL BUFS softkey to set the number and size of the IL buffers. Figure 28-4 shows 
the softkey selections. Select one of seven number/size combinations for the 
INTERVIEW’s IL buffers. The default selection is 16/4K. This means that the 
INTERVIEW will have a maximum of 16 IL buffers in use at a given time, each one 4,096 
bytes (4 Kbytes). This size, and all others, includes a 32—byte buffer header. 


Figure 28-4 Softkey path to the seven number/size combinations for IL buffers. 


Note to C Programmers: There are two preprocessor 
directives—#pragma il_buffers and #pragma il_buffer_size—which the 
C programmer may also use to configure the IL buffers. These 
directives provide additional flexibility. See Section 62.1(A). 
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Notice that each number/size combination utilizes 65,535 bytes (64 Kbytes) of RAM. This 
total represents the maximum amount of RAM that can be allocated for IL buffers from 
the Interlayer Buffers menu. 


NOTE: Keep the following points about object —file compatibility in mind 
when setting the number/size of IL buffers: 


e Ifthe number of buffers is less than or equal to 16, the file will load 
and operate on any unit with equivalent hardware, with a software 
release earlier than 8.00. 


e@ Ifthe number of buffers is greater than 16, the file cannot be loaded 
on a unit with a software release earlier than 8.00. 


e@ An object file generated under a software release earlier than 8.00 
will run on software revision 8.00, or higher, with 16 buffers of 4 
Kbytes each (the default). 


28.6 Comments in a Spreadsheet Program 


You may write comments to yourself or to others who may view your spreadsheet program. 
Comments begin with /* and end with */, as in the examples below. Use comments 
generously throughout spreadsheet programs. Since comments are ignored by the 
compiler, they do not affect the compilation time of the program. 


(A) Characteristics 


1. Valid characters. When an opening /* is detected by the compiler, everything that 
follows is disregarded until a closing */ is encountered. This means that all 
hexadecimal, control, and ASCII characters (or character combinations) are valid 
incomments. ThefF],(s],&], and not—equal symbols are also legal entries. 


Two entries are not legal in comments. The first is the M symbol. It cannot be 
used because it is not a valid Protocol Spreadsheet entry. (Bit masks on the 
spreadsheet are delimited by ( and )) ). An alarm will sound if you try to use the 
bit—mask symbol. The second invalid entry is the closing delimiter (*/). An 
embedded */ causes the comment to be ended prematurely. Since the remainder 
of the comment (and the programmer’s intended closing */) is a syntax error, the 
program will not compile. 


2. Length. For practical purposes, make comments as long as you wish. They may 
span several lines, or they may be empty. 


3. Location on spreadsheet. Comments may be placed within any of the 
programming blocks: OBJECT, IL_BUFFERS, CONSTANTS, LAYER, TEST, STATE, 
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CONDITIONS, ACTIONS, or NEXT_STATE. In CONDITIONS blocks, however, they must 
appear with at least one valid condition. The following CONDITIONS block 
containing only a comment will cause compilation to be aborted: 


STATE: message 
CONDITIONS: /* KEYBOARD “ **/ 
ACTIONS: SEND “(FOX) ” GOOD_BCC 


Since the compiler ignores anything inside the /* */ delimiters, it can find nothing 
in the CONDITIONS block. When you go to the Protocol Spreadsheet and search 
for error messages, the following message will be displayed: “Empty Conditions 
Section.” 


Comments may not be embedded within a keyword. This program also will not 
compile: 
STATE: message 


CONDITIONS: KEY/* This comment will cause a syntax error*/BOARD “ ” 
ACTIONS: SEND “(CFOX)) ” GOOD_BCC 


(B) Using Comments 


Comments are particularly useful in describing the purpose of a programming block. 
Let’s return to the two programming examples in which branching to another state 
occurs based on DTE Info—frame addresses. The following comment makes the 
programmer’s intentions clear. 


STATE: frmadd 


/* Ifa DTE INFO frame has an address of C1, go to state “respfrm.” For all other DTE INFO 
frames, go to state “otherfrm.” */ 


CONDITIONS: DTE INFO 
NEXT_STATE: otherfrm 
CONDITIONS: DTE INFO ADR= C1 
NEXT_STATE: respfrm 


Comments can be useful debugging tools. Suppose the same comment appeared in 
the programming example with the order of the two triggers reversed. 


STATE: frmadd 


/* \faDTE INFO frame has an address of C1, go to state “respfrm.” For all other DTE INFO 
frames, go to state “otherfrm.” */ 


CONDITIONS: DTE INFO ADR= C1 
NEXT_STATE: respfrm 
CONDITIONS: DTE INFO 
NEXT_STATE: otherfrm 


With the comment present, it is easier to identify the discrepancy between the 
programmer’s expectations and the actual program. 
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OBJECT: (OBJECT identter(s), if included, must precede all other identifiers, 
except IL BUFFE 


IL_BUFFERS: (IL BUFFERS identifier if included, must precede all other 
dentifiers, except OBJECT) 


CONSTANTS: (global constants are defined here; they can be 
accessed throughout the test) 


LAYER: 1 


CONSTANTS: (Layer 1 constants defined here apply to 
this and following layers) 


TEST: 
| CONSTANTS: (test constants are defined here; 
they apply to all states within the test) 


CONDITIONS: 
first State Block 
trigger 
| | | ACTIONS: 
| | | Test Block 
Eton | | | CONDITIONS: aed 


ACTIONS: 
STATE: 


| CONDITIONS: 
NEXT_STATE: 


| TEST: 
CONSTANTS: (constants for this test are defined here) 


| CONDITIONS: 
| ACTIONS: 
NEXT_STATE: 


LAYER: 2 


CONSTANTS: (Layer 2 constants defined here apply to 
this and following layers) 


Figure 29-1 Constants may be defined in three different locations: before the first layer, after a layer identifier, or 
after a test identifier. 
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The Protocol Spreadsheet permits the use of constants as a means of simplifying the creation and 
modification of test programs. A constant is merely a symbolic reference to a predefined string of 
characters. 


29.1 Definition of Constants 


SEP °95 


There are three legal locations for the definition of a constant: in the opening lines of a 
program, at the beginning of a layer, or at the beginning of a test (see Figure 29-1). 
Constants must always be defined at the beginning of the programming block in which they 
are referenced. A test—level constant may not be preceded by a lower—level block 
identifier (STATE, CONDITIONS, or ACTIONS). A constant definition or definition block must 
be followed by another keyword. 


A constant definition begins with the identifier CONSTANTS. A colon (:) may follow. The 
constant name is then entered. Next comes the definition, a text string which the constant 
represents. The constant name and text string may be separated by an equal sign (=). 
The text string is enclosed in double quotes. Each constant definition comprises a single 
logical line. Logical lines wrap as needed to subsequent lines on the spreadsheet, but they 
do not contain hard returns. See Section 30.1(A). 


More than one constant can be defined following a single CONSTANTS identifier. Following 
is the suggested format for a constant definition block. A constant definition block 
(whether it contains one or more definitions) must be followed by another block identifier. 


CONSTANTS: 
cmd_adr = “03” 
resp_adr = “01” 
resend = “1.5” 
retries = “10” 


To include quotation marks or backslashes in the definition string of a constant, precede 
each with a backslash escape—character (\). Here, for example, is the constant definition 
of a general poll: 


CONSTANTS: drop_A= " AA\" \" " 
The backslash will be deleted by the parser when the constant definition is scanned: 


AA" " g 
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If the constant is contained in a search or transmit string, it will not be scanned for the 
escape character or for closing quotation marks. The characters shown above represent 
the expanded constant. Notice that the enclosing quotation marks of the definition string 
are not actually part of the constant. In our example, the following string will be searched 
for or transmitted: 


AA" " 


29.2 Constant Names 


Constant names must begin with a letter or underscore character. They may include any 
of the following characters: underscore (__ ), upper or lowercase letters, and decimal 
numbers 0 through 9. Upper and lower case letters are distinguishable in constant names; 
for example, constants big, Big, and BIG will not be confused by the INTERVIEW’s 
compiler. 


29.3 Scope 


The relative placement of a constant’s definition within a program determines its scope, or 
active range. 


(A) Global Constants 


If you want to be able to reference a constant anywhere within a program, you must 
define it in the first lines of the program. Only an OBJECT or IL_BUFFERS block may 
precede global constants. No other block—whether a block identifier (LAYER, TEST, 
STATE, CONDITIONS, or ACTIONS) is entered or implied—may be placed before a global 
constant. 


(B) Layer Constants 


A layer constant must be defined before the first reference to it. The definition is 
placed in the lines following the LAYER identifier. (In a single—layer program, the 
LAYER identifier may be omitted.) 


The definition of a layer constant must fall outside component blocks of the layer 
(outside tests and states). 


A layer constant can be referenced within any test, state, or trigger which that layer 
contains. It may also be referenced in any other layer which follows on the 
spreadsheet. The only exception to this is when the constant is superseded by a 
constant of the same name (see the section on precedence which follows). 
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(C) Test Constants 


A test constant must be defined at the beginning of a test block and before the first 
reference to the constant. While the TEST identifier may be absent in a single—layer, 
single —test program, the scope of a constant can only be limited to a test if it follows 
a TEST identifier. 


A test constant cannot be defined within a state, but it can be referenced by any 
trigger in any state which the test contains. 


29.4 Referencing Constants 
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Whenever you refer to a constant in your spreadsheet program, the constant name must 
be enclosed in double parentheses—for example, (Frmsize)) . Use the key sequence (e*)—[3] 
and (cm]—(@) to create double parentheses. Shown here is the constant ADDRESS which 
replaces an SDLC frame address used throughout the test. When the frame address is 
modified, only the constant need be changed. 


LAYER: 2 
TEST: polling 
CONSTANTS: 
ADDRESS = “C1” 
STATE: init 
CONDITIONS: ENTER_STATE 
ACTIONS: SEND SNRM ADR= CADDRESS) P/F= 1 
TIMEOUT retransm RESTART 3.000 
CONDITIONS: RCV UA ADR= CADDRESS)) P/F= 1 
ACTIONS: TIMEOUT retransm STOP 
RESET NR RESET NS 
NEXT_STATE: info_xfr 
CONDITIONS: TIMEOUT retransm 
NEXT_STATE: init 


As long as syntax is observed, a constant may be used to replace a large block of text which 
would otherwise be repeated. Following is an example of a long, repetitive text block 
given as a constant definition and referenced within the program as (LK_SETUP)) . Notice 
that the constant definition is contained in a single logical line. The highlighted plus 
symbols, automatically generated by the spreadsheet editor, indicate the point at which the 
line wraps on the screen. 


LAYER: 2 

CONSTANTS: 

LK SETUP = “ACTIONS: SEND DISC PROMPT \“Disconnect link\” CONDIE§ 
TIONS: RCV UA ACTIONS: PROMPT \“Disconnected\” CONDITIONS: RCV 
DISC ACTIONS: SEND UA CONDITIONS: RCV SABM ACTIONS: SEND UA PROgg 
MPT \“Link restarted\”” 


TEST: link_up 

STATE: fr_setup 
CONDITIONS: ENTER_STATE 
(LK_SETUP) 

NEXT_STATE: fr 

STATE: fr 
CONDITIONS: ENTER_STATE 
ACTIONS: SEND INFO NR= 01 
CONDITIONS: RCV FRMR 
ACTIONS: PROMPT “FRMR received—test OK.” 
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NOTE: Global and layer constants declared on the Protocol 
Spreadsheet may be referenced on any of the Trigger Setup screens as 
part of a receive or transmit string. 


Nested Constants 


The definition of a constant may include a reference to another constant. This is called 
nesting. An example of nested constants is shown below. On the Protocol Spreadsheet, it 
is possible to nest constants eight levels deep. 


CONSTANTS: 

send_icn = “000” 

rcv_icn = “001” 

send_data = “data (send_icn))” 
send pkt = “send (send_data) ” 


NOTE: It is illegal to define two constants circularly. If, for example, 
you define CONSTANTS: peat = ( repeat)) and CONSTANTS: repeat = 

(C peat?) , you will receive an error message when you attempt to run 
the program. 


Precedence 


Programming practice usually restricts constants to a single definition. A given name 
should remain the same throughout the entire program. 


In some special cases a constant name may have definitions that differ in separate parts of 
the test. It is not legal to define the same constant name twice at the same level within the 
same block; however, the same constant name can be defined differently inside of distinct 
blocks. You might, for example, define a global constant as maxlength = “8” at the beginning 
of a program. Nothing prevents you from defining a constant as maxlength = “128” within a 
layer or test included in the same program. 


NOTE: Use the ability to give different definitions to the same 
constant name sparingly and with great caution. 


The rule of thumb is this: When the same constant name is defined more than once, the 
value of the constant is controlled by the smallest block in which it resides. When that 
block ends, its value is controlled by the next larger block, and so on. So, a constant might 
have different values within a TEST, within a LAYER, and throughout the remainder of the 
program. 
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Consult the following example. Globally, the constant maxlength has a value of 8. This 
value holds until the constant takes on a new value in Layer 2, where it is defined as 
maxiength = “128”. Inside the Layer 2 test named shortfrm, maxlength is briefly given a value 
of 4. In Layer 3, the constant maxlength is not redefined, and its value returns to 8 (since 
this is the global definition of the constant). 


CONSTANTS: 
maxliength = “8” 
LAYER: 2 
CONSTANTS: 
maxiength = “128” 
TEST: shortirm 
CONSTANTS: 
maxlength = “4” 
STATE: supfrm 
CONDITIONS: 


LAYER: 3 
TEST: pktlen 
STATE: datapkts 
CONDITIONS: 


29.7 Expansion 
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The spreadsheet editor checks constant definitions and references for several types of 
errors as you enter your program. In the interest of time, however, it will not expand a 
reference to a constant embedded in a text string. This means that nested constants are 
not checked for errors as you write your program. 


The compiler expands these constants when you run the program, and any obvious errors 
will result in an operator message. Be advised, however, that it is possible for embedded 
constants, once expanded, to produce a valid, but unintentional, program variation. 
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Figure 30-1 Press the EDIT key to access special editing functions on the Protocol Spreadsheet. 
Press FJ, then F7, to access additional editing functions. 
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As you create a spreadsheet program, you may use any of the keys on the editing keypad to modify 
your entries. Sophisticated editing options are added to these basic functions when you press 
(see Figure 30-1). is an alternate action key which returns you to program function keys if you 
press it a second time. 


30.1 Basic Editing Functions 


Use the editing keypad on the right of the keyboard to perform simple editing functions 
(see Figure 30-2). 


Figure 30-2 The editing keypad. 


(A) Insert and Delete Keys 


The top three rows of the keypad contain insert and delete functions. Available 
functions are insert a character, delete a character, rubout a character and insert, 
delete, or clear a line. 


Insert Line and Delete Line functions apply to the logical line, not the physical line. 
A logical line has segments which end at the end of the screen but are not terminated 
with a fem"). Instead, the logical line wraps to the next line or lines on the screen. You 
can distinguish a logical (wrapped) line by the highlighted plus symbols (J) at the 
end of each segment on the screen. When you insert a line, it appears above the first 
segment of the wrapped line. When you delete a logical line, all of its segments are 
deleted. 
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(San) 1S an alternate action key. Press it once to enter Insert mode (the label 
<Insert> appears at the top left of the screen). Then type a character. The 
character is entered at the cursor position. All text moves right. Continue to 
insert characters as needed. 


car} again to leave Insert mode. Any character you type subsequently will 
overwrite an existing character at the cursor location. 


se) Inserts a blank line above the logical line where the cursor is located. It also 
puts you into <Insert> character mode. Use ($38) as described in the previous 
paragraph to exit <Insert> mode. 


San) deletes the character under the cursor. The next character to the right 
moves under the cursor, and remaining text shifts left. 


oie) removes the logical line that the cursor is on. 


erases the remainder of the logical line from the cursor position and to the 
right, leaving the line empty. [»=)—(«=") erases the entire logical line which the 
cursor is on, but not the space the line occupies. 


deletes the character just to the left of the cursor and moves the cursor left 
one space. Use to correct an error in the most recent keystrokes. 


(B) Cursor and Movement Keys 


ie 


and (1) move up or down the screen one line at a time. [**)—{) moves the 
cursor to the first line of the file. {s]—() moves the cursor to the last line of the 
file. 


and (| move the cursor to the right or left one space at a time. [*-]—6) moves 
the cursor forward to the beginning of the next field. (=]—f€) moves the cursor 
back to the beginning of the previous field. [««)—G) moves the cursor forward to 
the end of the current line. (e~]—f moves the cursor back to the beginning of the 
current line. 


moves the cursor to the top left—hand corner of the current screen. 


[Fo] leaves the cursor where it is and moves text down one line at a time. 


Ao] MOves text up one line at a time, without changing the cursor location. 


fase} recalls the previous screen of text and locates the cursor at the same relative 
position on the screen. 


moves the cursor to the same relative position on the next screen of text. 
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(C) Other Keys on the Pad 


i. 


fw) provides a means for “saving a place” in a program file. With the cursor at a 
desired location, press 4, then any number from 0 through 9. This marks the 
column and row in memory (no mark actually appears). At any time, you may 
locate one of ten possible marks in the file. Press [»)—[faj, then the desired 
number to move forward or back through the file to the desired location. 


2: is not currently implemented. 


Editing Function Keys 


The editing softkeys shown in Figure 30-1 appear when you press [©«) with the Protocol 
Spreadsheet displayed. Press [=*} again to move back to the program function keys. When 
you press [F1] for BLOCK, a subset of editing options appear. Press [co] to move from this 
subset back to the top level of editing functions. 


(A) Block Functions 


With the regular spreadsheet programming selections displayed, press [="), then 
BLOCK ([F1]) to display the block commands. Six editing commands (keys [F3] through 
(F8)) operate on blocks of text. When you are using a Clear, Delete, Move, Copy or 
Write command, you must mark the beginning and end of a block prior to executing 
the command. 


Begin and End. Use BEGIN to mark the first character of a block at the cursor 
location. Move the cursor one position to the right of the last character you want 
to include in the block. Then press END. The block, once defined, is highlighted. 
Whenever a block is highlighted, you may clear, delete, move, or copy the block 


or write it to another file. 


NOTE: The block may be defined in the reverse direction. The 
cursor must be located one position to the right of the first character 
of the block and located over the last character of the block. 


Clear. Press [F3] for CLEAR to “unmark” a block. The highlighting disappears to 
indicate that there is no longer an active editing block. 


Delete. Press (F4] for DELETE to remove the marked block. Text below the block 
fills in the deleted area. 
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NOTE: You may recover a deleted block using the Undelete 
command on the alternate set of editing function keys. Repeated use 
of the Undelete command will recover up to ten deleted blocks. The 
text is recovered in the reverse order in which it was deleted—.e., 
last deleted, first recovered. 


4. Move. To move text, define a block and locate the cursor at the position where 
you want the text block to start. Then press MOVE. The text is removed from its 
original location and is inserted at the cursor location. The moved text remains 
highlighted as a block. 


To retain the original line breaks in the text, insert a blank line at the position 
where the new text will be located. Otherwise, inserted text will be placed at the 
beginning of the line marked by the cursor. 


5. Copy. To copy text, mark a block, move the cursor to the desired location, and 
press COPY. A duplicate of the text block appears, highlighted. Since the block is 
already marked, you may copy it repeatedly without remarking it. 


6. In/Out. To access the four Read/Write options, press the function key marked 
IN/OUT. A new rack of function keys appears (see Figure 30-1). These functions 
are explained in Section 30.2(B). 


(B) Read and Write 


The READ and WRITE commands are block commands but are exceptions in that they 
allow you to move text into and out of your program file. You can use a READ 

command as you would a load command to call in other Protocol Spreadsheet files. 
Likewise, you can save a copy of the Protocol Spreadsheet using a WRITE command. 


The four command options on this rack of function keys are Read Formatted, Read 
Unformatted, Write Formatted, and Write Unformatted. 


1. Formatted Read and Write commands. Read Formatted and Write Formatted are 
intended for use with spreadsheet files and any other files which contain 
nonprintable (non—ASCII) characters: 


@ Special characters such as bit masks, F),@,@,@,&, (, and ») 


@ Any control characters outside the limited subset listed in the following 
paragraphs for unformatted Read and Write commands 


e@ “Packed” hex characters; that is, hex characters as they appear on the screen 
(for example ‘ce, *-, and “o ). | 


The Write Formatted command saves these nonprintable characters as expanded 
ASCII and uses pound signs (#) and backslashes (\) as prefixes to mark their 
location for later decoding. Thus, when a file is written, # becomes ##, \ 
becomes \\, while 9x becomes #30,[F] becomes \7E, and so on. 
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The Read Formatted command decodes the expanded representations properly 
and displays them as they previously appeared on the Protocol Spreadsheet. If by 
mistake you use the Read Formatted command on a pure ASCII file which 
contains backslashes or pound signs, the INTERVIEW will attempt to decode the 
characters which immediately follow. For example, a preprocessor directive from 
an #include file such as 


#define max 5 
will be decoded as 
°« fine max 5—which obviously cannot be interpreted by the preprocessor. 


Unformatted Read and Write commands. Read Unformatted and Write 
Unformatted are intended for use with #include files and other pure ASCII files. 
Any files that contain only ASCII and a limited subset of control characters may 
be successfully read in or written to disk with these commands. The set of control 
characters which are recognized and retained by these commands follows: 


@ Tab (+) 

@ Form Feed (*) 

© Carriage Return (%) 
@ Bell (&) 

@ Line Feed (+) 


Any other control characters are stripped from the file when one of these 
commands is used—as are packed hex characters (*r , “, and so on) and special 
characters. 


NOTES: 


a. Ifyou mistakenly use a Write Unformatted command on a file which contains 
nonprintable characters, these characters will be stripped from the file 
without warning. 


b. Since no messages inform you of whether file contents are formatted or 
unformatted when you perform a Read or Write, you should keep track of 
the file type for later reference. An easy way to do this is to append a suffix 
(such as _u for unformatted or f for formatted) to the filename. #include 
files, which end with the suffix .h, require the Read Unformatted and Write 
Unformatted commands. 


How to execute a Read command. To copy an existing file into the Protocol 
Spreadsheet, place the cursor at the location where you want the file to start. 
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‘Press READ/F or READ/U, whichever is appropriate (see previous paragraphs), and 
type in the exact filename (full or relative pathname). Then press (2) or few), 
The entire file is highlighted and copied at the cursor location. Any original 
spreadsheet text beyond the cursor position is pushed to the end of the file which 
has been read in. 


NOTES: 


a. When giving the filename to be read, provide the location of the file by disk. 
If the destination disk is omitted, only that one named in the current 
directory on the File Maintenance screen will be searched. If the file is 
located on the current directory disk, it will be read; otherwise, an error 
message will appear at the top of the screen. 


b. ‘You may read in an entire spreadsheet file without affecting the 
configuration of other menus in the INTERVIEW. A full program, 
containing the spreadsheet and the contents of all other menus, must be 
loaded from the File Maintenance screen. See Section 15.3(E). 


4. How to execute a Write command. You may file a copy of all or part of your 
spreadsheet entries using one of the Write commands. First, mark the beginning 
and end of the block you wish to save to a file. Then press WRITE/F or WRITE/U, 
whichever is appropriate (see previous paragraphs), and give the full or relative 
pathname of the file when prompted. Press [+2] or fe»). The file will appear in 
the directory listings on the File Maintenance screen. If you type in the name of 
a file which already exists, your spreadsheet text block will overwrite the entire 
file if the file is the same file type. 


NOTE: If you wish to save the configuration of other menus along 
with your spreadsheet program, use the Save command on the File 
Maintenance screen; see Section 15.3(F). 


(C) Other Editing Commands 


To return to the main set of edit keys from the bank of Block commands, press [e]. 
The remaining commands in the set are described in subsequent paragraphs. 


1. Undelete. You can return the last deleted line or block to the screen. First, locate 
the cursor where you want the deleted text to appear, and press UNDELET. The 
deleted text will be inserted at the cursor location. Repeated use of the Undelete 
command will recover up to ten deleted blocks. 


2. Find. Press FIND, and the prompt “Find:”, along with the cursor, appear at the 
top of the screen. Type in the string you wish to locate, and press fev]. The 
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command performs a forward search to the end of the file. Press AGAIN to search 
for another occurrence of the same string. The message “Text not found” is 
posted at the top of the screen if the entered text does not occur between the last 
cursor location and the end of the file. 


Replace. To replace a text string (with a maximum of 50 characters), press 
REPLACE. The prompt “Find:” appears at the top of the screen. Type in the string 
that you want to replace, and press [«2) or fe“). The prompt “Replace with:” 
appears. Type in the new string, and press (0) or fw]. The command searches 
forward in the file from the cursor position and replaces the first occurrence of 
the string. To continue replacing the old string, press AGAIN, until the message 
“Text not found” is displayed at the top of the screen. The search for the text 
string stops at the end of the file. 


NOTES: 


a. Ifyou want the entire file to be searched, make sure the cursor is positioned 
at the beginning by pressing [»=|—[). 


b. Case does make a difference. If the string “echo” is replaced, “Echo” will 
not be replaced. a 


Again. You may repeat Find and Replace commands by executing the command, 
then pressing AGAIN. 


Go-line. To move from one line to any other line in the file, press GO-LINE. 
When prompted, enter the sequential number of the line you want, and press 
OF fern. 


Auto—indent. <Indent> will appear at the top right of the screen when 
Auto—indent is on. Auto—indent is an alternating function key. If the indent 
cue does not appear, press the function key once to turn on Auto—indent. Press 
the function key again to turn off indentation. Auto—indent is active both when 
editing keys and program function keys are active. 


NOTE: ‘To move through the program one line at a time at the points 
of indentation, use the f~] key instead of the [*) and @) keys. 


This feature is an aid in setting up spreadsheet programs. When you use a 
function key to enter a keyword, the keyword appears on a new line, and, if it is a 
component belonging to a larger block, it is indented. For example, if you press 
LAYER:, the keyword is not indented, but if you press TEST, the keyword TEST: 
appears on a new line, indented three spaces from the first letter of its “owner” 
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(LAYER). When you press STATE, the keyword STATE: is indented another three 
spaces, to show that it is a component of the test. 


NOTE: If you type in your spreadsheet entries, the last level of 
indentation is observed; however, other auto—indent features are not 
applied to manual entries. 


7. Go-error. Most syntax errors made on the Protocol Spreadsheet are indicated 
by strike —through of the text where the error occurs. Press GO—-ERR to move to 
the first editing error found moving forward (down) through the file. Press 
GO-ERR once more to move to the next editing error. The search for editing 
errors stops at the end of the file, and the message “No more errors” is displayed 
at the top of the screen. 


Errors which are detected by the C translator, preprocessor, or compiler are not 
indicated by the editor. When you press [™] and the test is compiled, the errors 
will be noted. If there are errors in the test, the INTERVIEW will revert to the 
Protocol Spreadsheet and display a diagnostic message about the first error 
rather than run the test. Press GO—ERR to search for additional errors until the 
“No more errors” messages is displayed. 


If you leave the Protocol Spreadsheet to go to another screen, but then want to 
review the list of the errors again, return to the Main Program menu. Press [(F3], 
(er), (Fs) (spreadsheet screen, edit, GO-ERR). Repeat GO-ERR for the next one. 
When there are no more errors, a prompt to that effect will appear at the top of 
the screen. 


Error messages are listed in Appendix A. 
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31 Layer—Independent Conditions 


and Actions 


Condition—and-—action triggers are the basic programming elements on the INTERVIEW Protocol 
Spreadsheet. Triggers can be thought of as “If, Then” statements, organized on the spreadsheet 
under the headings CONDITIONS and ACTIONS. Each pairing of CONDITIONS and ACTIONS on the 
spreadsheet represents one trigger, similar to but also more comprehensive than one of the sixteen 
Trigger Setup screens (see Sections 25 and 26). Any number of triggers may be created in the 
spreadsheet program. : 


During a test, a trigger condition is active (potentially true) whenever the state it belongs to is 
active. An action is taken whenever the condition (or set of conditions) preceding it is true. 


This section covers those conditions and actions that are not local to a particular protocol at a 
particular layer of programming. These are the conditions and actions that are made available as 
softkey selections in every state in the program without exception. 


31.1 Naming Requirements 


Flags, accumulators, signals, counters, timers, and timeouts are layer—independent trigger 
entities that are created by the user in any number and combination and called out by 
keyword (FLAG, ACCUMULATE, SIGNAL, COUNTER, TIMER, TIMEOUT) and by name. The names 
are assigned by the user and referenced in triggers throughout the program. 


A name on the Protocol Spreadsheet must not exceed sixteen characters nor include any 
except the fifty—two alpha characters (upper and lower cases) and the ten numeric 
characters in addition to the underscore (_ ) character. The first character in each name 
must be an alpha character. 


The practical size limit for the names of counters, timers, and accumulators is eight 
characters, since a longer name cannot be called out on the tabular and graphic statistics 
screens. 


For the sake of program readability, we recommend that all user—assigned names be 
entered in lower case. In this way they will be distinguishable from keywords. The 
spreadsheet compiler does not insist on lower case for user—assigned names, however. 
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The spreadsheet compiler does treat upper— and lower—case names as distinct. A timer 
named delay will not be referenced by the name DELAY (or Delay), for example. Keywords 
are treated differently: typing timer has the same effect as typing Timer or TIMER or pressing 
the softkey that writes TIMER to the screen. 


Names of different entities need not be kept distinct. The program will have no trouble 
keeping a SIGNAL named ready separate from a FLAG of the same name. (The user may 
have difficulty keeping them separate, however.) 


31.2 Rules for Combining Conditions 


Several layer—independent conditions are “transitional” (or “instantaneous”) conditions, 
in that they are true only for the instant that they transition to true. These transitional 
conditions are enter—state, timeout, keyboard, time —of—day, and signal conditions. 
Triggers that combine two transitional conditions are illegal and will not compile, since 
there is no chance of two transitional events occurring simultaneously. 


The other class of layer—independent conditions, comprised of buffer—full, counter, and 
flag conditions, may be thought of as transitional/status. When used alone in a trigger, 
these conditions are true only at the moment they transition to true. 7 


For example, the condition COUNTER retries GE 5, used by itself preceding an Actions block, 
will be true once when the counter increments from 4 to 5, but not when the same counter 
increments to 6. For the condition ever to be true again, the counter must first transition 
to a value less than 5. 


When used in combination with transitional conditions, these transitional/status conditions 
are checked for a current status of true at the moment the transitional condition 
transitions true. They may retain this status of true indefinitely. 


Here is an example of a transitional/status condition (counter) used in combination with a 
transitional condition (timeout). 


CONDITIONS: TIMEOUT response 
COUNTER retries GE 5 | 
ACTIONS: ALARM 
This set of conditions will be true every time the timeout occurs as long as the counter 
retains a status of greater than or equal to 5. 


When a transitional/status condition is used in combination with one or more other 
transitional/status conditions, the first condition in the user—defined sequence of 
conditions will be transitional, while the others will be checked for truth or falsity only 
when the first condition transitions to true. Take, for example, a scenario where a counter 
increments five times and then a flag increments five times. On the fifth flag increment, 
the following set of conditions will be true: 


CONDITIONS: FLAG true_last 101 
COUNTER true_first EQ 5 
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The conditions are satisfied because the flag is transitional while the counter is static: at 
the moment the flag transitions to binary 101 (decimal 5), the counter is checked for a 
status of 5. Both are true. But given the same scenario, this set of conditions is false: 


CONDITIONS: COUNTER true_first EQ 5 
FLAG true_last 101 


Here, the counter condition is transitional, the flag is static—simply because the counter 
condition is listed first. The flag condition is checked only at the moment the counter 
attains the count of 5. After that, the flag is not checked again. 


The condition logic is streamlined in this manner in order to be economical of processor 
time, on the assumption that in a typical application the user knows which of two 
conditions will be satisfied first. If users do not know whether the counter or the flag in 
the above example will increment to 5 first, nothing prevents them from entering two 
triggers, both having the same conditions but in a different sequence. Or they may enter 
the pair of conditions on a Trigger Setup menu, where combined transitional/status 
conditions generate enough code to cover all contingencies. See Section 25.2(B)2. 


NOTE: Additional rules may apply when the COUNTER or FLAG 
transitional/status condition is used in a spreadsheet program 
compiled and saved as a linkable—object file. See Section 28.4(B). 


Layer—Independent Conditions 


The eight softkeys that represent the full set of layer—independent conditions are shown 
in Figure 31-1. 


(A) Enter State 


This condition is true immediately as the current state is entered. Control of the 
action in effect reverts to the previous state. In the example below, ENTER_STATE is 
used as the condition for an alarm action in second state. The counter condition in 
first state effectively controls this alarm. 


STATE: first 
CONDITIONS: COUNTER frm_err EQ 10 
NEXT STATE: second 

STATE: second 
CONDITIONS: ENTER_STATE 
ACTIONS: ALARM 
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Figure 31-1 The eight layer—independent conditions are shown in the bottom two racks of softkeys. 


(B) Timeout 
Any number of decrementing timeout timers may be started as trigger actions and 
monitored by trigger conditions. The condition is true when the timeout timer 
expires. 
Here is an example of a timeout condition: 
TIMEOUT response 
where response is the name of the timeout timer. 
After pressing the TIMEOUT softkey or typing TIMEOUT followed by space, enter a name. 


The name can reference a timeout timer that was started either in a spreadsheet 
action or a trigger—menu action. 


(C) Keyboard 


Enter a list of characters produced by keystrokes. Any key or key—combination that 
produces a character on the ASCII table in Appendix D1 is valid input in this field. 
Lists in the spreadsheet program can extend to 128 characters. 


In Run mode when any key on the list is pressed, the condition will be true and (if 
this is the only condition) will initiate a trigger action. 
An example of a keyboard condition is the following: 

CONDITIONS: KEYBOARD “1 ” 


Note the space following the 1 entry. Here the ()) key or the space bar will satisfy the 
trigger condition. Dual quotation marks are required for all lists and strings on the 
Protocol Spreadsheet. 
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(D) Buffer Full 


This condition is true at the moment the 64—Kbyte character buffer is full. Use this 
condition to trigger a display—freeze (CAPTURE BOTH OFF) whenever the earliest data 
in the display buffer is the most important and you do not want it to be overwritten. 
Here is an example of a trigger that will retain the first full buffer of data: 


CONDITIONS: BUFFER_FULL 
ACTIONS: CAPTURE BOTH OFF 


(E) Counter 


Any counter named and operated as a trigger action may be monitored as a trigger 
condition. To create a counter condition, press the COUNTER softkey or type COUNTER 
followed by a space. 


NOTE: A counter named on a Trigger Menu screen also refers to a 
spreadsheet counter as long as the name matches. Timeouts and timers can 
also be shared between the Trigger Menu screens and the spreadsheet. 


NOTE ALSO: Trigger Setup screens monitor counter values from 0 
to 999,999. However, Protocol Spreadsheet triggers can monitor 
counter values up to 4,294,967,295. 


The following is an example of a spreadsheet counter condition: 
CONDITIONS: COUNTER byte_no EQ 128 
where byte_no is the name, EQ(ual) is the relational operator, and 128 is the decimal 


value. 


1. Enter counter name. Name the counter to be monitored. See Section 31.1, 
Naming Requirements. 


2. Relational operator. As soon as a counter name has been typed and followed by a 
space, a rack of softkeys appears with names of relational operators. See 
Figure 31-2. 
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Figure 31-2 A set of relational operators compares the counter value to a user—entered 
value. 
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Make the appropriate selection to specify when the counter condition will be 
true. The counter may be tested for a value equal to (EQ), not equal to (NE), 
greater than or equal to (GE), less than or equal to (LE), strictly greater than (GT), 
or strictly less than (LT) the value entered on the spreadsheet. 


When a COUNTER condition is used alone, it is a transitional condition. This 
means that it is true only when it transitions to true. For example, a condition 
that said COUNTER drops NE 5 would be true when COUNTER drops transitioned from 
5 to 6—that is, on the transition from equal 5 to not equal 5; but the condition 
would not be true when 6 changed to 7. 


In combination with another condition (that is, more than one condition per 
action or set of actions), a COUNTER condition normally is a status condition, not a 
transitional condition. As a status condition, COUNTER drops NE 5 is true any time 
the status of the counter is not 5. Refer to Section 31.2, Rules for Combining 
Conditions. 


NOTE: Additional rules may apply when the COUNTER 
transitional/status condition is used in a spreadsheet program 
compiled and saved as a linkable—object file. See Section 28.4(B). 


Enter the counter value. Enter the value as a whole decimal number. Each 
condition can monitor a 32—bit counter for decimal values ranging from 0 to 
4,294,967,295. 


NOTE: The Current value for a counter on the Tabular Statistics screen is 
maintained to seven decimal places, for a maximum counter display of 
9,999,999. The 32—bit binary counter can attain much higher values than this, 
however—the decimal display on the statistics screen merely rolls over to zero 
and continues counting. Spreadsheet counter conditions can monitor for 
values up to the maximum of over four billion. If a trigger looks for a counter 
value higher than this maximum, it will never be satisfied. 


(F) Time 


The time of day once a day or once a month can satisfy a trigger condition. Here, for 
example, is a trigger condition that comes true at 3 P.M. each day: 


1. 


2: 


CONDITIONS: TIME 1500 


Enter day of month or time of day. Press the TIME softkey or type TIME followed by 
a space. The next entry will signify day of month if it is a two—digit entry. If it is 
four digits, it will signify the time of day in twenty—four hour format. 


Enter time of day. If the entry following TIME is a two—digit, day—of—month 
entry, it must be followed by time of day in a four—digit, twenty—four hour 
format. 
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(G) Flag 


Sixteen internal flag bits are reserved for every flag mask that is named in Protocol 
Spreadsheet conditions and actions. 


NOTE: The eight flag bits on the Trigger Setup screens are the low—order 
bits of a flag mask that can be accessed on the Protocol Spreadsheet by the 
name trig_flag. 


A flag condition still is valid when fewer than sixteen flag bits are specified. The flag 
values that are specified are right—justified when the program is compiled, and 
leading X’s (don’t cares) are assumed. 


The internal flag normally is a static condition when it is used in combination with 
other trigger conditions—that is, more than one condition per action or set of 
actions. Refer to Section 31.2, Rules for Combining Conditions. Since flag bits are 
completely under program control and can be used in combination with other 
conditions, they are useful chiefly to enable or disable entire triggers. 


NOTE: Additional rules may apply when the FLAG transitional/status 
condition is used in a spreadsheet program compiled and saved as a 
linkable —object file. See Section 28.4(B). 


For example, a trigger action is taken if a flag bit is 1 and a « character is seen. 
Setting the flag to zero effectively disables this trigger. 


The following is an example of a flag condition : 
CONDITIONS: FLAG nak 1X 


where nak is the name of the flag and 00Qo0ooOOOXKKX X is the flag bit mask. 
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1. Enter the flagname. After pressing the FLAG softkey or typing FLAG followed by 
space, enter a name not exceeding eight characters, beginning with an alpha 
character. 


2. Enter the flag condition bit mask. A flag mask follows the flag name. The mask 
can include up to sixteen bits (with no spaces between them). Since the number 
of flag masks in your program is unlimited, you may want to restrict your masks 
to one or two bits. In effect you will be giving each bit or pair of bits a name. 


Legal bit—entries are 1, 0, or X (for “don’t care”). Press &) or to enter an X. 
The condition will not test this bit. 


(H) On Signal 


Signals are communicated between tests and between layers. They are the simplest 
way to use an event in one test to start a state or an action in another test. Here is an 
example of an on—signal condition: 


ON_SIGNAL testfail 


After pushing the ONSIGNL softkey or typing ON_SIGNAL followed by space, enter the 
name of a signal you have created (or intend to create) in a trigger action. 


31.4 Layer—Independent Actions 


When a block of conditions has been entered, press («| to access the ACTIONS softkey. The 
actions that are available in all states without exception are shown in Figure 31-3 as they 
appear in three successive racks of softkeys. 


(A) Counter 


The Protocol Spreadsheet screen can control any number of counters. The Tabular 
Statistics screen is an expanding display that can provide statistics for 100 counters, 
timers, and accumulators. 


Here is an example of a counter action: 


ACTIONS: COUNTER datapaks INC 


1. Enter counter name. A counter can be unique to one trigger action or it may be 
shared with other actions and other triggers, which can monitor it and change its 
values. As long as the same counter name is used, the same counter is invoked. 
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conditions can monitor a counter for any value from zero to the maximum. 
(Trigger Menu conditions can monitor up to a count of 999,999.) Note, however, 
that the counter value will only be displayed up to seven decimal places on the 
Tabular Statistics screen. The maximum displayed value therefore is 9,999,999. 


3. Decrement. When this action is selected, each trigger occurrence subtracts 1 from 
the counter. A counter that decrements below zero wraps to 4,294,967,295. The 
last seven decimal places of this maximum value will be displayed in the Current 
column on the Tabular Statistics screen. 


4. Set. Select SET in order to specify the value that the counter will take when the 
trigger comes true. Enter a decimal value for the counter. To reset a counter 
without taking a statistical sample, use the SET action and enter a value of zero. 


5. Sample. This action stores the current value of the counter and then resets it to 
zero. The stored value is posted immediately to the statistics display in the Last 
column. This value is compared with previous Last values in order to compute 
Minimum, Maximum, and Average values for statistical display. Refer to Section 21 
for a discussion of tabular statistics. 


6. Clear. This action resets the counter to zero and also resets last, minimum, 
maximum, and average values for the counter. 


(B) Timer 


The Protocol Spreadsheet can control any number of timers. The Tabular Statistics 
screen is an expanding display that can provide statistics for 100 counters, timers, and 
accumulators. 


While timers can be run and sampled as trigger actions, they are not available as 
trigger conditions. Timeouts, not timers, are the mechanism that allows you to 
trigger off of elapsed time. 


Timer values may be based on an internal “wall” clock, or, if time ticks are enabled 
on the Front—End Buffer menu screen, on ticks that are stored along with the data. 
The “tick” mode of timing is the most accurate, especially when data is played back 
and you do not want playback conditions such as speed and idle—suppression to 
affect the timers. 


Here is an example of a timer action: 


ACTIONS: TIMER session SAMPLE 


1. Enter timer name. After pressing the TIMER softkey or typing TIMER followed by a 
space, enter aname. Like counters and timeouts, a timer can be shared between 
the spreadsheet program and the Trigger Menu screens. If the same name is 
used, the same timer is invoked. 
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After naming a timer, select among the actions shown on softkeys in Figure 31-5. 
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Figure 31-5 Timer actions. 


2. Restart. Use RESTART to start a timer. This causes the timer to reset to zero and 
begin incrementing. A restart does not affect any statistical values except Current. 


3. Stop. Astop action suspends the timer at its present value. The timer may be 
started again at this value by a Continue action on another trigger. 


4. Continue. This action restarts the timer beginning at the value that was frozen in 
the Current column when the timer was stopped. The Continue action has no 
effect on a timer that is incrementing already. 


5. Sample. Sampling a timer resets it at zero and stops it. Prior to resetting, the 
current value is posted as a Last value and passed along for other statistical 
tabulation. 


6. Clear. Clearing a timer resets and stops the timer and clears the last, minimum, 
maximum, and average values. 


(C) Timeout 


Any number of timeouts can be started and stopped in the spreadsheet program. 
Timeouts are timers that count down instead of up. Their values are not read on any 
statistical display; but when they time down to zero, they satisfy trigger conditions 
that monitor them by name. Timeout timers that are named on the Protocol 
Spreadsheet also may be monitored and controlled on the Trigger Menu screens. 


Here is an example of a timeout action: 


ACTIONS: TIMEOUT t2 RESTART 3 

where t2 is the name of the timeout and 3 is its duration in seconds. 

1. Enter timeout name. After pressing the TIMEOUT softkey or typing TIMEOUT 
followed by space, enter the name of the timeout. As soon as a name has been 
entered and followed by a space, a rack of softkeys appears with the names of two 
timeout actions, RESTART and STOP. 

2. Restart. Select RESTART to start the timer running down. 


3. Stop. Select STOP to halt the timer and prevent the timeout. 
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4. Enter timeout value. The duration of the timeout is entered in seconds. The 
timeout value is a decimal field in which entries are valid to the millisecond 
(0.001). For values under 1 second, you must precede the decimal with a leading 
zero, aS follows: 


TIMEOUT delay RESTART 0.25 


The maximum timeout entry in this field is 65.535 seconds. 


You may expand the maximum timeout with a program such as the following, 
which produces an alarm every twenty minutes. 


STATE: twenty_min_alarm 

CONDITIONS: ENTER_STATE 

ACTIONS: TIMEOUT sixtysec RESTART 60 

CONDITIONS: TIMEOUT sixtysec 

ACTIONS: COUNTER minutes INC 
TIMEOUT sixtysec RESTART 60 

CONDITIONS: COUNTER minutes EQ 20 

ACTIONS: COUNTER minutes SET 0 
ALARM 


(D) Prompt 


Prompts are user—entered ASCII messages that appear on the second status line at 
the top of the screen in Run mode as a result of a trigger coming true. They are 
messages to operators, from the program, alerting them to important protocol or 
program events. Prompts are written to the second status line of any current 
Run—mode display screen. Switching to Freeze mode or to another display screen 
clears the prompt from all screens except the Display Window. 


NOTE: The prompt line is not zeroed out with each new prompt, and 
prompts are overwritten only to the extent of the new prompt. For example, 
the prompt “POLL’ does not completely overwrite the prompt 
“SELECT”—the result will be “POLLCT.” It is a good practice to establish a 
uniform prompt length and space -—fill shorter prompts to that length. 


Special C functions that position the cursor anywhere on the prompt line (or 
elsewhere in the display) and write messages to the cursor position are 
discussed in Section 60. 


A prompt that has been triggered in Run mode is illustrated in Figure 31-6. Here is 
the same prompt as it appears on the Protocol Spreadsheet: 


ACTIONS: PROMPT “Echoed message received” 


Backslashes and double—quotation marks may be included in prompt messages if 
they are preceded by backslashes, in accordance with the rules for entering these 
characters in transmit strings. See Table 33-2. Example: 


ACTIONS: PROMPT "' \"' hello\'’ string received" 
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1. Enter prompt message. After pressing the PROMPT softkey or typing PROMPT 
followed by a space, enter a message in quotation marks. The message should 
not exceed 64 characters, the width of the screen. 


prompt line 


Figure 31-6 User—defined prompts are displayed at the top of the Run screen. 


(E) Alarm 


The alarm is a tone of less than a second duration. The alarm is sounded each time 
the trigger comes true. If the tone lasts longer than a second, the alarm has been 
triggered more than once. 


The alarm action on the spreadsheet is simply the word ALARM. 


(F) Flag 


Internal flags are special programming bits. They can be set on or off by triggers and 
sensed by triggers. Flags come in masks of up to sixteen bits. Each flag mask is 
named and referenced by the spreadsheet program. 


Any number of flag masks may be created. Flags are common to all tests and layers: 
if a flag name is used in tests in two different layers, it refers to the same sixteen 
programming bits. 


A flag action still is valid when fewer than sixteen flag bits are specified. The flag 
values that are specified are right—justified when program is compiled, and leading 
X’s (don’t cares) are assumed. 


NOTE: The eight flag bits on the Trigger Setup screens are the low—order 
bits of a flag mask that can be accessed on the Protocol Spreadsheet by the 
name trig_flag. 


Here is an example of a flag action: 
ACTIONS: FLAG nak SET 0X 


where nak is the name of the flag, SET is the action, and 0 is the only bit in the mask 
affected by the set action. 
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Enter the flagname. After pressing the softkey for FLAG, or typing FLAG followed 
by a space, a rack of softkeys appears with the names of flag actions. See 
Figure 31-7. 


Figure 31-7 Flag actions. 


Increment. The mask can be used as a 16—bit binary counter. The INC action 
increases the value of the mask by one each time the trigger is true. 


As the mask increments above 65,535, it wraps to zero. 


The INC action always toggles the least significant flag bit. If you monitor the flag 
for only one bit (for example, FLAG flagname 1), the INC action will toggle the 
condition true/false. This can be a useful tool when you want every second 
occurrence of an event to trigger an action. 


Decrement. This action decreases the value of the flag byte by one each time the 
trigger is true. When the mask decrements below zero, it wraps to 65,535. 


Set. This action rewrites the flag bits according to the flag—action bit mask that 
you enter following the SET keyword. The bit mask is comprised of up to sixteen 
0’s, 1’s, and X’s (no change). 


When you enter fewer than 16 bits, you are leaving the leftmost bits in the mask 
unspecified. The action will not change the condition of unspecified bits. 


(G) Signal 


Use signals to convey instructions to other tests and other layers where conditions are 
monitoring these signals by name. 


Other internal programming mechanisms, such as flags and counters, are common to 
all tests and layers and may perform a signalling function. Signals, however, are more 
efficient in that they are reusable: a signal that is sent and monitored can be sent and 
monitored again ten seconds later, but an action that sets a flag to 1 cannot be used 
again until another action has intervened to reset the flag to zero. 


After pressing the SIGNAL softkey or typing SIGNAL followed by space, enter the name 
of the signal. Often the name will be descriptive of the event being signalled. The 
following is an example of a signal action: 


ACTIONS: SIGNAL testfail 
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(H) Accumulate 


The accumulate action reads a specified value for a counter or timer and presents this 
value to tabular and graphic statistics screens for statistical breakout. This action is 
distinct from the sampling action of a counter or timer in this important respect: 
sampling a counter or timer also resets it to zero. Accumulating a counter or timer 
has no effect on the ongoing counting or timing function. Examples of accumulators 
are given in Section 21, Tabular Statistics. 


Values for more than one counter or timer may be brought into a single accumulator. 
For example, separate timers might measure response times for a group of 
multidropped DTEs. At the end of the test, a value for each timer could be brought, 
in separate trigger actions, into one accumulator. 


Each accumulate action specifies one value only for a counter or timer. Thus, the 
accumulator might provide meaningful statistical data based, for example, on 
maximum values only for a group of timers. 


Here is an example of an accumulate action: 


ACTIONS: ACCUMULATE alldrop COUNTER badbcc_a LAST 


where alidrop is the name of the accumulator, badbec_a is the name of a counter, and it 
is the last value of the counter that is being accumulated. 


1. Enter the accumulator name. Both the accumulator and one counter or timer are 
referenced in the accumulate action. Counters and timers are referenced, not 
created, in accumulate actions. 


An accumulator is created by being named in an accumulate action. Like 
counters and timers, accumulators can be given display lines on either or both of 
the statistics screens. | 


2. Clear. This action clears the last, minimum, maximum, and average values of the 
accumulator. (Since accumulators neither count nor time, they never display a 
current value.) 


3. Counter. This action accumulates a value for the counter named immediately 
_ following the keyword COUNTER. After the counter is named, one value for that 
counter is selected from the rack of softkeys in Figure 31-8. 


4. Timer. This action accumulates a value for the timer named immediately 
following the keyword TIMER. After the timer is named, one value for that timer 
is selected from the rack of softkeys in Figure 31-8. 
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Figure 31-8 Counters and timers are accumulated with respect to one 
statistical value only. 


(I) Print 


Time —stamped printouts of single lines of data can be commanded by the 
spreadsheet program. The data can be a line of tabular statistics for an accumulator, 
counter, or timer; or a user— prompt that is sent to the printer after it has been 
written to the second line of the screen. 


The following is an example of a print action: 


ACTIONS: PRINT TIMER echotime MILLISECONDS 


After pressing the softkey for PRINT or typing PRINT followed by a space, select an 
option for the type of data to be printed from the new rack of softkeys shown in 
Figure 31-9. 


Figure 31-9 Four types of data may be printed out as a trigger action. 


1. Accumulator. When this action is taken, the line of tabular statistics for the 
accumulator that you name will be printed. A line of tabular statistics includes 
last, minimum, maximum, and average values for an accumulator. Since 
accumulators neither count nor time, they never display a current value. 


2. Counter. When this action is taken, the line of tabular statistics for the counter 
that you name will be printed. A line of tabular statistics includes current, last, 
minimum, maximum, and average values for a counter. 


3. Timer. After the timer is named, a timer rate is selected from a new rack of 
softkeys as shown in Figure 31-10. 


Figure 31-10 After a timer is named for printout display, a new softkey rack allows you to 
specify unit of time. 
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The selected rate will only display values to the smallest place value afforded by 
the tick rate selected on the FEB Setup screen. For example, if milliseconds is 
selected on the FEB screen, choosing microseconds on the print—timer softkey 
selection will simply display three additional zeros as place holders—it will not 
calculate a more precise reading. Thus, the most accurate selection for this 
example would be milliseconds, matching the FEB selection. 


When a timer is controlled by a nondata event such as a keyboard condition, it 
will reference a “wall—time” clock whose smallest resolution is a millisecond. 


When the PRINT TIMER action is taken, the line of tabular statistics for the timer 
that you name will be printed. A line of tabular statistics includes current, last, 
minimum, maximum, and average values for a timer. Figure 31-11 is an example 
of such a printout for the program given below. 


STATE: message 
CONDITIONS: DTE STRING “hello” 
ACTIONS: PROMPT “String sent by DTE” 
TIMER echotime RESTART 
NEXT_STATE: echo 
STATE: echo 
CONDITIONS: DCE STRING “hello” 
ACTIONS: PROMPT “Same string by DCE” 
TIMER echotime STOP 
TIMER echotime SAMPLE 
PRINT TIMER echotime MILLISECONDS 
NEXT_STATE: message 


Oo | | oO 
| | Time Name Current Last Minimum Maximum Average Unit | 
; | 

| © | 09/29 16:13 echotime 0 452 452 452 452.00 MSECS | ° 
| 09/29 16:13 echotime O 341 341 452 396.50 MSECS | 

0 | 09/29 16:13 echotime O 428 341 452 407.00 MSECS lo 
Fa | 
| | 

| O | | Oo 
| | 

o | lo 
| | 
| | | 

| O | | © 


Figure 31-11 In this printout, a PRINT TIMER action has been triggered three times. 
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4. Prompt. The PRINT PROMPT action is designed to be added to an action block that 
already contains a prompt. The example below inserts PRINT PROMPT actions into 
the program described in the previous section. The user does not have to key in 
a long prompt message twice, once for the printout and once for the screen. The 
printout for this program is shown in Figure 31-12. 


STATE: message 
CONDITIONS: DTE STRING “hello” 
ACTIONS: PROMPT “String sent by DTE” 
PRINT PROMPT 
TIMER echotime RESTART 
NEXT_STATE: echo 
STATE: echo 
CONDITIONS: DCE STRING “hello” 
ACTIONS: PROMPT “Same string by DCE” 
TIMER echotime STOP 
PRINT PROMPT 
TIMER echotime SAMPLE 
PRINT TIMER echotime MILLISECONDS 
NEXT_STATE: message 


| © 
! Time Name Current Last Minimum Maximum Average Unit | 
© | 09/29 16:13 String sent by DTE 2 
| 09/29 16:13 Same string by DCE | 
ro | 09/29 16:13 echotime 0 452 452 452 452.00 MSECS lo 
09/29 16:13 String sent by DTE | | 
| 09/29 16:13 Same string by DCE | 
|  09/2916:13echotime 0 341 341 452 396.50MSECS | 
oO | 09/29 16:13 String sent by DTE | 0 
| 09/29 16:13 Same string by DCE | 
nl 09/29 16:13 echotime QO 428 341 452 407.00 MSECS lo 
| | 
| | | 
Oo | | Oo 


Figure 31-12 Printout resulting from a combination of PRINT PROMPT and PRINT TIMER 
actions. 


NOTE: If you want to print multiple prompts, place each PROMPT and PRINT 
PROMPT pair in its own conditions/actions block. (Otherwise, only one prompt 
will be printed since prompts overwrite each other.) 


(J) Trace 


Traces are user—entered ASCII data strings, identical to prompts in all ways except in 
their mode of display: traces are posted one to a line in the multiline Program ‘Trace 
display (see Section 6.6), while prompts appear on the second status line in all 
data—display modes (including the Program Trace). 
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Numerous layers and numerous tests per layer can be active concurrently in the 
INTERVIEW. The Program Trace can be set up to track state—to—state movement 
only in a particular Layer and Test identified by the operator on the Display Setup 
menu. State names can be included in the Program Trace via the Display States: Es. 
selection on the the Display Setup menu. See Figure 31-13. 


Figure 31-13 The user may select a particular layer and test for a Program Trace. 


Traces are debugging tools. Inside a dead—end state they can inform you whether a 
particular condition that you are expecting is coming true. Prompts, by contrast, have 
a much fainter “trail”: it is hard to be certain that a prompt was not activated and 
then overwritten by another prompt. 


Traces also allow you to keep a record of selected protocol events—to design your 
own protocol analysis. Since they are written to consecutive lines rather than 
overwritten by other traces, they are highly useful when you are trying to track 
protocol events that occur in quick succession. 


The following is an example of a trace action: 


ACTIONS: TRACE " Network congestion'’ 


1. Enter trace message. After pressing the TRACE softkey or typing TRACE followed by 
a space, enter a message in quotation marks. 


(K) Load Program 


A program (source code or object code) or setup that is stored in a file on hard disk 
or on a disk in either of the microfloppy drives can be loaded in by trigger action. 
This Load Program function is a means of chaining tests together. 


Program files are a full set of configured menus, including the Layer Setup screen, 
Trigger Setup screens, and the Protocol Spreadsheet. Object files are the precompiled 
object —code versions of programs. Setup files are a set of configured menus which 
excludes trigger setups, the Layer Setup screen, and the spreadsheet. Remember that 
loading a program or setup file overwrites the program or setup file already in 
memory. Loading an object file overwrites only the object code of whatever program 
(if any) was compiled most recently. The new object file will not affect the data on 
any setup menu Or programming screen. 


EIA statuses can be maintained in between programs by a special menu selection on 
the Interface Control menu screen. (See Section 12.) 
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(L) 


The following is an example of a Load Program action: 


ACTIONS: LOAD_PROGRAM “FD1/usr/sna/sna_bind” 


where FD1 is microfloppy—diskette drive 1, the first slash (/) is the root directory, usr 
is the highest level of user—created files, sna is another directory, and sna_bind is the 
filename. 


1. Enter program name. Enter the absolute pathname of your file. Put the name in 
quotation marks. 


Record 


Use the RECORD action to activate or suspend line —data recording or disk—data 
playback. When the Line Setup menu is configured to monitor a disk, RECORD 
controls playback; otherwise it applies to recording. There are two selections under 
RECORD. Select ON to activate, or OFF to suspend, recording or playback. 


During recording, the top status line of Run—mode screens will show incrementing 
block numbers and an “R” displayed in the record/playback field. During playback, a 
“P” is displayed. Whenever recording or playback has been suspended, an “S” is 
displayed. 


For data playback, the status field will be blank if a disk is not present in the selected 
drive or when the end of the data—acquisition tracks are reached. This field will also 
be blank if you enter a starting block number on the Line Setup menu that a) 
precedes the block number at which data actually begins, or b) exceeds the block 
number at which data actually ends. Change your entry to zero. 


For data recording, the status field will be blank when the end of RAM or the 
data—acquisition tracks is reached. It will also be blank if the Capture Memory field 
indicates that you will record to disk, but no disk is present in the selected drive or 
data—acquisition tracks are not available on the disk. 
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32 Layer 1 Conditions and Actions 


There are seven protocol layers in the OSI (Open Systems Interconnect) model that is adopted in 
the INTERVIEW Series. Each layer reserves a distinctive set of trigger conditions and actions 
on the Protocol Spreadsheet. 


As a rule, spreadsheet components for a given layer are loaded from disk via the Layer Setup 
screen. Layer 1, the Physical Layer, is an exception to this rule. Layer 1 conditions and actions are 
enabled on the Protocol Spreadsheet when the unit powers up. 


Depending on the Test Interface Module (TIM) installed in the unit, the power—up also enables an 
Interface Control Menu screen, different for each module, that controls many Layer 1 parameters. 
For this reason, the set of Layer 1 conditions and actions is relatively small. For units equipped 
with a dual—port TIM, the selections are slightly different from units using a single—port TIM. 


32.1 Single—Port Layer 1 Conditions 


To bring up the bank of softkey conditions for Layer 1 using a single—port TIM, first press 
the CONDITIONS softkey. This key becomes available when the cursor enters a 
programming block at the state level. 


The first four condition softkeys—DTE, DCE, RECEIVE, and EiA—belong to Layer 1. These 
are followed by generic conditions discussed in Section 31. The set of Layer 1 conditions 
is Shown in Figure 32-1. The softkey for a fifth Layer 1 condition—xXMIT_COMPLETE— 
appears on the second rack of condition softkeys shown at the bottom of the figure. 


EIA is a transitional/status condition and may be combined with other conditions. The 
other Layer 1 conditions are transitional only. Refer to Section 31.2 for a discussion of 
how conditions may be combined. 
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Figure 32-1 Layer 1 conditions. 


(A) Data 


The first three trigger conditions at Layer 1 are valid when using a single—port TIM 
and for Port 1 when using a dual—port TIM (Port 2 is discussed in Section 32.2). 
They can monitor one of the two data leads for a specific data event. This event can 
be any of several characters, a string of characters, a good BCC following the 
character or string, an error revealed by a block or parity check, and so on. 


Data conditions at Layer 1 monitor the entire data stream (for Port 1 when using a 
dual—port TIM). Conditions in other layers also check the data leads, of course, but 
conditions at Layer 2 and higher look for protocol events. 


In searching the data stream byte by byte, Layer 1 data conditions behave similarly to 
Receiver conditions on the Trigger Setup screens. This is another way of saying that 
the 16 trigger menus constitute a Layer 1 test. This test has a single state that is 
always current. Trigger menus with selections made on them are always active. 


The three data conditions are DTE, DCE, and RECEIVE (for Port 1 when using a 
dual—port TIM). When one of these conditions is selected, a new rack of softkeys 
appears. The new options are shown in Figure 32-2. 
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Figure 32-2 A spreadsheet trigger will monitor either data lead looking for these events. 


(B) DTE 


When DTE is selected, data on the TD lead will be monitored (on the main port when 
using a dual—port TIM). 


(C) DCE 


This condition monitors the RD lead (on the main port when using a dual—port 
TIM). 


(D) Receive 
This condition is intended for use in the emulate modes. It allows you to change the 
emulate mode of a program on the Line Setup screen without modifying the 
spreadsheet. When RECEIVE is selected, the INTERVIEW will always monitor the 
lead opposite its own transmit lead (on the main port when using a dual—port TIM). 
With Mode: | =MULAiEDTE as the Line Setup selection, the trigger will monitor RD. In 
Emulate DCE mode, the trigger will monitor TD. 


(E) String 


When a trigger monitors a data lead for a string, it searches for the exact, entire 
sequence of characters entered in the condition. Strings have a size limit of 32 
characters. If constants are entered in the string, the 32—character limit is applied 
after all constants have been expanded. 


After pressing the STRING softkey or typing STRING followed by a space, begin the 
string. Strings are always enclosed in quotation marks on the spreadsheet. 


Here is an example of a Layer 1 data condition: 
CONDITIONS: RECEIVE STRING “% %R” WAIT_EOF 


where WAIT_EOF delays trigger—true until the block of data holding the string has 
ended with a good block check. 


(F) One—Of Character 


When ONE_OF is entered, the trigger looks for any one of the characters in the list that 
follows. A single character in the data is all that is necessary to match a list. The 
effect of a “not—equal” character in a one—of list is explained in Section 25.3(1). 
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After pressing the ONE_OF softkey or typing ONE_OF followed by a space, begin the list. 
Lists and strings are always enclosed in quotation marks. 


(G) Good or Bad BCC 


BCC is partly a Layer 1 function, in that the calculation normally is a “hardware” 
function that tests the physical medium. It also is a Layer 2 function, in that the 
frame—check calculation is transmitted as part of the Layer 2 protocol. BCC, 
therefore, appears as a set of spreadsheet functions both at Layer 1 and Layer 2. 


GOOD_BCC (good block—check calculation) and BAD_BCC can only be used as 
conditions when Rev Bik Chk is turned on. Rev Bik Chk is a menu field on the Line 
Setup menu: see Section 5. 


NOTE: Rev Blk Chk is on automatically when Format: | _ is the Line 


Setup selection. 


Press the softkey for GOODBCC or BAD_BCC when you want the trigger to take action 
on receipt of the BCC. The INTERVIEW does the block—check calculation that the 
user has defined on the BCC Parameters menu and compares it with the received 
block—check characters. See Table 10-1 and Table 10-2 for the block—check 
calculations done by the INTERVIEW. 


(H) Parity Error 


(I) 


(J) 


PARITY_ERROR looks for an error in relation to the Parity selection made on the Line 
Setup menu. 


Framing Error 


FRAMING_ERROR applies to start—stop formats (ASYNC and ISOC) and detects 
framing errors in relation to the Stop Bits field on the Line Setup menu. 


Abort 


When Format: 86? has been selected on the Line Setup menu, you can enter ABORT 
as a trigger eondivon: In ’« —framed protocols, seven consecutive 1—bits in midframe 
constitute an abort. 


(K) Enter Receive String 


Enter strings and lists inside quotation marks. A list is a series of characters that can 
be matched by a single data character. (A string must be matched by a data string.) 
A one-—of condition is an example of a list. All ASCII—keyboard, control, and 
hexadecimal characters are legal in a receive string or list. Of the special—character 

Bow), (28k), (Rac), and [sr]—[rac) are valid. [s]—[r4c] displays the sync symbol [3] on 
the screen, and causes a search for the sync pattern. 
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[wis] is not valid. Bit masks are entered in receive strings by the keying sequence 
illustrated in Table 33-1. 


Constants are also legal in any character position in a list or string. See Section 33, 
Strings, for an explanation of these string—search tools. 


(L) Wait for End Of Frame 


After the double — quotation mark is entered to close a string or list, the final Layer 1 
condition appears under [Fi] on the rack of softkeys. The condition is WAIT_EOF, or 
“wait for the end of the frame” before coming true and taking any actions. See 
Figure 32-3. 


Figure 32-3 String and one—of conditions can be linked to a good BCC at the end of the frame 
(“EOF”). 


The WAIT_EOF condition does not occur above Layer 1, since data is not passed up to 
those layers until the frame is completed. 


(M) EIA 


Layer 1 conditions can monitor the status of six RS—232/V.24, V.35, or RS—449 
control leads plus an additional seventh lead, the user— assigned (UA) input jack on 
the RS—232/V.24, V.35, or RS—449 test—interface module (TIM). Leads available 
for triggering are RTS, CTS, CD, DTR, DSR, and RI. 


The EIA condition is a transitional/status condition. This means that when it is used 
alone it is true only if it transitions to true; but used in a trigger in combination with 
other conditions, it retains its status of on or off without having to transition to either 
status. The rules for combining conditions are explained in Section 31.2. 


After pressing the EIA softkey or typing EIA followed by a space, make your lead 
\ selection from the upper rack of softkeys in Figure 32-4. Then select a status of ON or 
| OFF. 
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Figure 32-4 EIA leads monitored by the spreadsheet program. 


For the standard RS—232/V.24 interface, ON implies that a lead is more positive than 
+3 volts with respect to signal ground. OFF implies only that a lead is not at or above 
the ON threshold, not necessarily that a minus threshold has been attained. 


This is an example of an EIA condition: 


CONDITIONS: EIA DTR OFF 


(N) Xmit Complete 


“SENDing” a transmission means queueing a transmission to send. The layer protocol 
(the RTS—CTS handshake, for example, at Layer 1) may delay the actual 
transmission. The XMIT_COMPLETE condition (selectable in the bottom rack of softkeys 
in Figure 32-1) will not come true until the transmission actually has been sent. Use 
this condition to start accurate response—time measurements. 


32.2 Dual—Port Layer 1 Conditions 


To bring up the bank of softkey conditions when using a dual— port TIM at Layer 1, first 
press the CONDITIONS softkey. This key becomes available when the cursor enters a 
programming block at the state level. 


The first three condition softkeys—DTE, DCE, and RECEIVE—belong to Layer 1 for the main 

port. These are followed by generic conditions discussed in Section 31. The set of 

dual—port Layer 1 conditions is shown in Figure 32-1. The softkey for a fifth Layer 1 
-condition—XMIT_COMPLETE—appears on the second rack of condition softkeys shown at 

the bottom of the figure. The last three condition softkeys—DTE2, DCE2, and RECV2—belong 

to Layer 1 for the secondary port. 


The Layer 1 conditions are transitional only. Refer to Section 31.2 for a discussion of how 
conditions may be combined. 


All of the conditions except for the three secondary port condition softkeys are explained 
in Section 32.1; the secondary port softkeys are explained in the following subsections. 
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Figure 32-5 Dual—port Layer 1 conditions. 


(A) Data 


The first three and the last three trigger conditions at Layer 1 can monitor one of the 

two data leads for a specific data event; the first three are for the main port and the 
last three are for the secondary port. This event can be any of several characters, a 
string of characters, a good BCC following the character or string, an error revealed 
by a block or parity check, and so on. 


Data conditions at Layer 1 monitor the entire data stream. Conditions in other 
layers also check the data leads, of course, but conditions at Layer 2 and higher look 
for protocol events. 


In searching the data stream byte by byte, Layer 1 data conditions behave similarly to 
Receiver conditions on the Trigger Setup screens. This is another way of saying that 
the 16 trigger menus constitute a Layer 1 test. This test has a single state that is 
always current. Trigger menus with selections made on them are always active. 


The three data conditions for the main port are DTE, DCE, and RECEIVE; these are 
explained in Section 32.1. The three data conditions for the secondary port are DTE2, 
DCE2, and RECV2. When one of these conditions is selected, a new rack of softkeys 

| appears. The new options are shown in Figure 32-6. See Section 32.1 for 

| information on these options. 
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Figure 32-6 A spreadsheet trigger will monitor either data lead on the secondary port looking for these events. 


(B) DTE2 
When DTE2 is selected, data on the secondary port TD lead will be monitored. 


(C) DCE2 


This condition monitors the RD lead on the secondary port. 


(D) Receive2 


This Receive condition on the secondary port is intended for use in the emulate 
modes. It allows you to change the emulate mode of a program on the Line Setup 
screen without modifying the spreadsheet. When RECV2 is selected, the INTERVIEW 
will always monitor the lead opposite its own transmit lead on the secondary port. 
With Mode: © _ as the Line Setup selection, the trigger will monitor RD on 
the secondary port. In Emulate DCE mode, the trigger will monitor TD on the 
secondary port. 


32.3 Single—Port Layer 1 Actions 


When a block of Layer 1 conditions has been entered, press [e«] to access the softkeys for 
ACTIONS. The set of seven Layer 1 actions is shown in the softkeys in Figure 32-7. The 
names of these actions are SEND, EIA, OUT_SYNC, IDLE_LINE, ENHANCE, and CAPTURE. The 
other, darkened softkeys in the figure are layer—independent actions present at every 
layer, discussed in the previous section of this manual. 
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Figure 32-7 Layer 1 actions. 


(A) Send 


There is one SEND action—transmit a string—for single—port TIMs (or the main port 
on a dual—port TIM). While transmissions occur at all layers, only Layer 1 allows the 
user to type in a complete transmission, character by character. At higher layers, the 
user types the names of protocol elements and the software converts these 
mnemonics to strings. The user enters character strings directly at higher layers only 
into specified user —data fields. 


The spreadsheet compiler identifies strings by the quotation marks surrounding them. 
Send-—strings have no size limit (for practical purposes). All ASCII—keyboard, 
control, and hexadecimal characters are legal in a send—string. Special keys ((rs), 

) are not legal. 


i 
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To insert a canned fox message into a transmit string, type FOX inside double parens, 
as follows: (FOX). Remember that the double parens are special characters produced 
by the (e~)—(s] and (¢~)—{@) combinations. Constants, counters, and flags can also be 
embedded in a string. See Section 33, Strings. 


Press the SEND softkey or type SEND followed by space to begin the entry. The prompt 
Enter Transmit String appears as in Figure 32-8. Enter the string inside quotation 
marks. 


Figure 32-8 Transmit a string. 


After quotation marks are typed in to close the transmit string, a set of softkeys 
appears for the error—checking value that will be appended to the transmit string. 
One of these must be selected; otherwise, the program will not compile and a 
Premature End of File error message is generated. 


Figure 32-9 Select a block—check calculation to end the transmission. 


1. Good BCC. This softkey entry allows you to append a good block—check 
sequence to your transmitted message. The INTERVIEW will make the proper 
calculation based on the parameters selected on the BCC Setup screen (see 
Section 10). 
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2. Bad BCC. Press the softkey labeled BAD_BCC to append an errorred block—check 
to your transmission. Assuming that Rev Blk Chk: .®N. is the selection on the Line 
Setup menu, a BCC error will be indicated on the screen of the INTERVIEW by 


afl symbol. See Figure 32-10. 


For BOP format, the bad BCC will be CRC—16 instead of CCITT. For other 
formats it will be an inverted good BCC. 


Figure 32-10 The INTERVIEW’s TD monitor has detected a bad BCC transmitted by the 
unit’s own TD driver. 


3. No BCC. The NO_BCC softkey pertains to non—BOP formats only. Instead of 
appending a block—check calculation to a text message, the transmitter will 
revert directly to idle—line condition. 


Please note that receivers that are expecting BCC characters will treat the idle 
characters generated by the INTERVIEW as block—check characters. The 
INTERVIEW’s own receivers (unless they go out of sync first) will display a 
bad—BCC symbol on the screen. (Refer to Figure 10-4.) The device under test 
probably will detect a BCC error and reject or ignore the message. 


The user may, of course, enter a good BCC “manually” as part of the text string 
that precedes the NO_BCC selection. 


4. Abort. Abort is a BOP function only. Instead of appending a proper 
frame—check sequence (FCS), the transmitter will hold the lead at mark for eight 
bits (or longer if the transmitter is idling *r ). Inside a frame, seven 1—bits in a 
row are sufficient to signal an abort. 


An aborted message is shown in Figure 32-11. 


Figure 32-11 The INTERVIEW aborts a BOP frame by closing it with a byte of FF instead 
of 7E. 
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(B) EIA 


Press the softkey for EIA or type EIA followed by a space to bring five RS—232 leads 
and four auxiliary leads under spreadsheet control. The nine softkeys that represent 
EIA actions are illustrated in two separate racks of keys in Figure 32-12. 


EIA actions are available only when the unit is in one of the emulate modes. A 
maximum of three RS—232 leads are controllable at one time. When Mode: 

_ -EMULATEDCE is the Line Setup parameter, you control CTS, CD, and DSR. You may 
enter RTS ON or DTR ON as a spreadsheet action; but the DTE, not the INTERVIEW, 
controls these leads, and the actions will not take effect. To turn RTS or DTR on, 
first you must emulate a DTE. 


The AUX softkeys allow you to apply off/on voltage to any of the AUX output jacks 
(four on the RS—232 Test Interface Module, three on the V.35 and RS—449 TIMs 
installed seated in the rear of the unit). (Refer to the documentation accompanying 
the interfaces.) These AUX outputs are useful for turning on and off a signal that is 
not a softkey selection or not under the control of your emulation. 


NOTE: The AUX actions on the spreadsheet have nothing to do with the 
25—pin TTL AUXILIARY connector at the rear of the INTERVIEW. 


After selecting a lead to control, select a status of OFF or ON. In the RS—232 
specification for drivers, on is defined as +5 V to + 15 V while off means a range of 
-—5 V to —15 V. 


This is an example of an EIA action: 


ACTIONS: EIA DTR ON 


Figure 32-12 Five EIA leads and four AUX leads are under program control. 
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(C) Outsync 


When the outsync action is taken, one or both receivers go out of synchronization 
from trigger true until the next synchronization pattern is received. All data that 
occurs in between outsync and resynchronization is considered “idle.” If Display Idle: 
Off is selected on the line setup, a receiver out of synchronization will prevent data 
oa eae presented to the screen and the character buffer as well as to the test 
program. 


The outsync action also initiates the search for sync. Receivers that are already in 
sync do not look for sync. As soon as a receiver goes out of sync, the formatting logic 
begins to test for the one— or two—character sync pattern one bit at a time. 


The outsync action may be useful when the information following a header group, for 
example, is of no interest. Simply go out of sync until the beginning of the next 
frame, when synchronization will restore the data display automatically. CAPTURE DTE 
(or DCE) OFF performs a similar function, except that “capture” must be turned on 
again by trigger when you want to resume the display. 


Figure 32-13 The spreadsheet program can force one or both data leads out of sync. 


After you have pressed the OUT_SYN softkey or typed OUT_SYNC followed by a space, 
select one or both leads from the softkeys illustrated in Figure 32-13. RECEIVE and 
TRANSMT may refer to DTE or DCE, depending on your emulate mode at the 
moment. These selections allow you to change your emulation on the Line Setup 
menu without having to worry about changes to the spreadsheet program. 


(D) Idle Line 


IDLE_LINE allows you to use a trigger action to change the idle—line condition applied 
by the INTERVIEW. If you press the softkey for IDLE_LN (see Figure 32-13) or type 
IDLE_LINE followed by a space, the words Enter Idle Character String will appear on the 
prompt line in the softkey area at the bottom of the screen. Enter a single 
alphanumeric, control, or hexadecimal character in quotation marks. The red LED 
on the (=) key should be on for hexadecimal entry. 
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(E) 


has been selected on the Line 


The idle—line action applies only when Format: |. $¥8ic_ 
Setup menu. This trigger action is useful for tests in protocols that employ different 
idle characters to signal changes in protocol state. An example is X.21 or X.21 bis, 
which in various states will idle ‘- , 4, +, and so on. 


Here is an example of an IDLE_LINE action: 


ACTIONS: IDLE_LINE “+” 


Enhance 


The spreadsheet program can be used to enhance display data selectively. Data on 
either or both sides of the line may be enhanced. Figure 32-14 shows typical 
reverse —image enhancements. Enhancements are stored in the character buffer for 
later review: see Section 7.3. 


Enhancements that pertain to the plasma display are reverse —image, blink, and hex. 
In addition to these, a low—intensity enhancement can be applied to data that is 
transmitted to a black—and—white monitor connected at the RS—170 port (see 
Figure 1-6). 


Blink, reverse and low enhancements activated by the trigger—menu or spreadsheet 
program can be mapped to colors on a color monitor attached at the INTERVIEW’s 
RGB port (Figure 1-6). See Section 18.2 for an explanation of how blink, reverse, 
and low enhancements relate to character and background colors in the RGB output. 


Enhancements are available at every protocol level, but only Layer 1 enhancements 
affect the raw—data display. Higher—level enhancements are applied to the protocol 
trace for a given layer. 


Figure 32-14 Enhancements may be used to highlight protocol fields. 


After pressing the ENHANCE softkey or typing ENHANCE followed by a space, select one 
or both leads from the second level of softkeys in Figure 32-15. 


Next, select the type of enhancement from the third tier of softkeys in Figure 32-15. 
Enhancements may be used in combination (such as reverse blink, or low— intensity 
reverse). Then at the final level, turn the enhancement ON or OFF. 


1. Reverse image. Reverse—imaged characters are presented as dark letters ona 
lighter background. 
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(F) Capture 


This action turns on and off the presentation of data to the screen—that is, it stops or 
“freezes” the display—and capture of data to the screen buffer (character RAM). 
Unlike the Manual Freeze mode initiated by the key, however, the “capture off” 
action does not allow you to scroll through the buffer while the test continues. 


This action allows you to use the spreadsheet program to find important data and 
then preserve it in the buffer when it would otherwise be overwritten and lost. 


Here is a sample capture action: 
ACTIONS: CAPTURE BOTH OFF 
where OFF means freeze the display and BOTH means with respect to DTE and DCE. 


After pressing the CAPTURE softkey or typing CAPTURE followed by a space, select DCE, 
DTE, or BOTH from the rack of softkeys shown in Figure 32-16. On a subsequent set of 
softkeys, select ON or OFF as the capture action. 


Figure 32-16 Screen display (“capture”) can be turned on or off with respect to one data lead or 
both. 


1. DCE. This option disables or enables the buffering and display of DCE (RD) 
data. Suppressing one data lead only does not serve the purpose of preserving 
data indefinitely in the buffer, since the other lead eventually will overwrite the 
buffer. 


2. DTE. The TD lead by itself can likewise be suppressed or displayed. 
3. BOTH. This option suppresses or displays all data. 

4. LEADS. This option suppresses the lead changes to the display. 

5. ON. This action enables buffering and display of the selected data. 


6. OFF. This action suspends buffering and display. 
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32 Layer 1 Conditions and Actions 


32.4 Dual—Port Layer 1 Actions 
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When a block of Layer 1 conditions has been entered using a dual—port TIM, press [e«] to 
access the softkeys for ACTIONS. The set of seven Layer 1 actions for dual—port use is 
shown in the softkeys in Figure 32-17. The names of these actions are SEND, OUT_SYNC, 
IDLE_LINE, ENHANCE, CAPTURE, and SEND2. With the exception of SEND2, they are all 
described in Section 32.3 of this manual. The other, darkened softkeys in the figure are 
layer—independent actions present at every layer, discussed in Section 31. SEND2, the 
secondary port send action, is described below. 


Figure 32-17 Dual—port Layer 1 actions. 


(A) Send2 


Transmitting a string is the only send action, and when using a dual—port TIM 
transmissions can be done on both the main port (using SEND) and the secondary port 
(using SEND2). While transmissions occur at all layers, only Layer 1 allows the user to 
type in a complete transmission, character by character. At higher layers, the user 
types the names of protocol elements and the software converts these mnemonics to 
strings. The user enters character strings directly at higher layers only into specified 
user — data fields. 
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Using a dual—port TIM, the SEND and SEND2 actions are executed in the same 
manner as the SEND action when using a single—port TIM. 


The spreadsheet compiler identifies strings by the quotation marks surrounding them. 
Send—strings have no size limit (for practical purposes). All ASCII—keyboard, 
control, and hexadecimal characters are legal in a send—string. Special keys ((v], 

Gane), (wasx]) are not legal. 
To insert a canned fox message into a transmit string, type FOX inside double parens, 
as follows: (FOX). Remember that the double parens are special characters produced 
by the (¢=)—[s) and (««)—[s) combinations. Constants, counters, and flags can also be 
embedded in a string. See Section 33, Strings. 


For the main port, press the SEND softkey or type SEND followed by space to begin the 
entry; for the secondary port, press the SEND2 softkey or type SEND2 followed by space 
to begin the entry. The prompt Enter Transmit String appears as in Figure 32-8. Enter 
the string inside quotation marks. 


Figure 32-18 Transmit a string to the main port (SEND) and to the secondary port (SEND2) using a dual—port TIM. 


After quotation marks are typed in to close the transmit string, a set of softkeys 
appears for the error—checking value that will be appended to the transmit string. 
One of these must be selected; otherwise, the program will not compile and a 
Premature End of File error message is generated. 


Figure 32-19 Select a block—check calculation to end the transmission. 


See Section 32.3(A) for specific information on entering a block—check calculation to 
end the transmission as well as on the other softkeys. 
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33 Strings 


A string on the Protocol Spreadsheet is a sequence of text characters that the operator encloses in 
quotation marks and enters following certain keywords. Strings are valid in both conditions (at 
Layer 1) and actions (at any layer). Depending on its use in the program, the string may be 
searched for, transmitted, printed out, or written to the screen while the program is running. 


“Lists” are a subset of strings with an important distinguishing feature: where a string is a sequence 
of characters, a list is a set of single characters. Examples of lists are one—of conditions at Level 1 
of the spreadsheet, or keyboard conditions at any level. 


Apart from Layer 1 receive conditions and transmit actions at all layers (discussed below), strings 
are valid also in KEYBOARD conditions, where a list of keys may be entered, any one of which will 
satisfy the condition; in IDLE_LINE actions, where a single—character “string” entry represents the 
new idle character; in LOAD_PROGRAM actions, where the string must match the absolute pathname 
of the file to be loaded; and in PROMPT and TRACE actions. 


All ASCII—keyboard, control, and hexadecimal characters are legal both in receive and transmit 
strings. 


Two ASCII characters are treated in a special way. If you wish to include a quotation mark within a 
string, you must precede it with a backslash character (\”). If you wish to include a backslash 
character in a string, you must precede it with a second backslash character (\\). A single backslash 
is never included in the string. 


Control characters are entered into text strings by the action of the («~) key together with the key 
that bears the control—character mnemonic at the top right corner. Note that CR (“carriage 
return”) is the mnemonic at the top right corner of the (] key. Press (¢™)—(M to enter & into a text 
string. The fer] key does not produce a character entry. 
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Table 33-1 
Valid Entries in Receive Strings 


Example in This data Data beginning 
Type entry Example Key sequence string or list satisfies string (arbitrarily) w/ AB 


| 
: 
i 
| 
| 
| 
| 
| 
(lof) condition satisfies 1of condition 
| 
| 


ASCII 2 (2) “123” 123 AB2 
" \" (srr}-[7] #4\"3” 1”"3 AB” 
| \ \\ “1\\3” 1\3 AB\ 
| Control 4 (crm)-[V) “41% 3” 1%3 ABY 
| Hex % [nex] “1% 3” 13 AB°s 
Not Equal ood “423” 113 A 
Bit Mask ( XXXX1111) {(crm}-(9} “4(C XXXX1111)) 3” 1% 3 AB 
0 0 © e)-@ 
Not equal BS XXXX1111)) aoa) (om }-(9} (x) &X) &) “183 XXXX1111)) 3” 123 A 
to bit mask (1) (crm }-(9) 
Don't Care ] “4x]3” 153 A 
Flag “{F)3” ak AEF] 
| Sync [swr}-[rinc] “q{s]3” (5]3 AdS] 
Constant (A) (crm}-(9) (swer)-[A) (erm)-(0) 1( A) 3 tabcdefg3 ABabcdefg 
where A is 
defined in a 
CONSTANT field as 


A = “abcdefg” 
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33.1 Strings To Be Matched Against Line Data 


String conditions are legal in STRING and ONE_OF conditions at Layer 1 only. 


Receive strings (and DTE/DCE strings) have a size limit of 32 characters. Their size 
cannot be expanded through the use of constants. (Any constants will be expanded before 
the size limit is enforced during compilation of the program.) 


(A) Special Characters 


Of the special—character keys, Bake), (ras), and (s«]—[R) (for the &) character) are 
valid. (sax) is not valid. Bit masks are entered in receive strings by the keying 
sequence illustrated in Table 33-1. 


(B) Embedded Strings (“Constants”) 


The string represented by a constant may be embedded in a receive string or a list. A 
constant is a textual string that is represented by a symbolic name. This name is 
inserted into a string or list inside double parens. Double parens are special 
non—ASCII characters produced on the keyboard by )]—(@) and -)—@. 


The following is an example of a constant used in a spreadsheet condition: 


CONDITIONS: 
RECEIVE STRING “(CADDR_A)) ®o” 


The data that satisfies this string will depend on the definition of the constant. Here 
is one possible definition: 


CONSTANTS: 
ADDR_A = “AA‘r’” 
The data that satisfies the condition will include the expanded constant along with 
the rest of the string: AA’r’r 5. 


33.2 Strings To Be Transmitted 


Only Layer 1 allows the user to type in a complete transmit string, character by character. 
In the following transmit string, the entire transmission including sync characters, is inside 
quotation marks: 


SEND “% ¥ &%0” NO_BCC 


At higher layers, the user types the names of protocol units and values as “keywords” and 
the software converts these elements to strings. Immediately following the keyword 
entries, the user may add a string in quotation marks. Here is an example of a string 
following nonstring entries in Layer 2 SDLC: 


ms SEND FRMR ADR=C1 P/F=1 “11% °%” GDBCC 
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All ASCII—keyboard, control, and hexadecimal characters are legal in a transmit string. 
None of the special—character keys ((), (&), RE), [4s)) is valid. 


(A) Constant 


Constants may be transmitted. Simply place the name of the constant inside double 
parens and insert the unit into the string. While the test is being compiled, the 
constant is replaced in the string by the text that is assigned to it. 


The canned “fox” message is a built—in constant named FOX that is defined 
internally as follows: FOX = “THE QUICK BROWN FOX JUMPS OVER THE 
LAZY DOG 0123456789.” An example of the FOX constant, as it appears in a 
transmit string, is given in Table 33-2. 


(B) Transmit Variables 


Certain variables may be transmitted also. Any number of counters and flags may 
have their values transmitted at any point. 


If a counter or flag is named inside double parens in a transmit string, the current 
hexadecimal value of the Jow—order byte of that counter or flag is transmitted with the 
rest of the string. An example of a counter used in a transmit string is given in 

Table 33-2. 


In order to be referenced in a transmit string, a counter or flag must first be created 
in a trigger—menu or spreadsheet condition or action. The counter or flag need not 
be named on a Statistics screen. 


Do not name a counter (or flag) in a transmit string if it has the same name as 
another flag (or counter). It is unpredictable which one will be transmitted. 


The low-order byte of a counter or flag is the default byte to be transmitted. The 
second byte will be transmitted instead if the name of the counter or flag is followed 
by [1] inside the double parens. Here is an example of a Layer 2 transmission that 
includes both bytes of a flag named seq (as well as a fox message): 


SEND INFO ADR=C1 NR=AUTO NS=AUTO “c°%°2% (seq[1])) (seq) °3 “0% SF( FOX) *3” 


Flags are two bytes long, counters are four. All four bytes of a 32—bit counter may be 
transmitted. Here is a transmit string that sends a complete counter named fourbyte: 


SEND “ counter = (fourbyte[3])) ( fourbyte[2])) (fourbyte[1])) Cfourbyte)) ” 
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(C) Data Request 


A transmit string that is created at one protocol layer may be passed down 
transparently to lower layers, one layer at a time. A user—entered message that is 
sent down at Layer 4, for example, is detected at Layer 3 as an N_DATA REQ primitive 
and may be handed down to Layer 2 as an “(N_DATA) ” string. 


The string is appended either to a SEND DATA action (or to a DL_DATA REQ primitive). 
See the example below. The SEND DATA action will append a packet header to the 
N-—data automatically. The DL_DATA REQ primitive will not add a header to the 
N-—data string; but the user may enter additional data inside the quotation marks 
(not inside the double parens). 


_ Layer 2, in turn, detects the data as a DL_DATA REQ primitive, and may hand it down to 


Layer 1 in the form of a “(DL_DATA)) ” string appended to a SEND INFO action (or to a 
PH_DATA REQ primitive). 


LAYER: 4 
STATE: transport 
CONDITIONS: KEYBOARD “ ” 
ACTIONS: N_DATA REQ “(FOX)” 
LAYER:3 
STATE: network 
CONDITIONS: N_DATA REQ 
ACTIONS: SEND DATA PATH= 0 “(CN_DATA)) ” 
LAYER:2 
STATE: datalink 
CONDITIONS: DL_CONNECT REQ 
ACTIONS: DL_CONNECT CONF 
CONDITIONS: DL_DATA REQ 
ACTIONS: SEND INFO “(DL_DATA)) ” 


Data is sent up the layers also. The mechanism for passing data upward is the 
GIVE_DATA action included in the protocol personality package at each layer. Since the 
user will not normally wish to add protocol headers to upward—moving data, this data 
is not treated as a separable string inside quotation marks. It is passed upward 
transparently in the GIVE_DATA action. 


Table 33-2 
Valid Entries in Transmit Strings 


Type entry Example Key sequence Example in Data transmitted 
transmit string 

ASCIl 2 “423” 123 
u \" (srr) — (7) “1\"3” 1”3 
\ \\ “1\\3” 1\3 
Control % (cm)-[V] “1% 3” 1%3 
Hex %8 [nex] #4% 3” 1% 3 
Constant (CA) where A is defined {cra} -{9) (smrr)-(a) “4(CA)) 3” tabcdefg3 

in a CONSTANTS field (cmm)-(3) 

as A = “abcdefg” 
Fox (FOX) (come}-(9) (G2E%) “1 FOX) 3” 1THE QUICK BROWN FOX JUMPS 

(cm}-(3) OVER THE LAZY DOG 01234567893 

Counter or (addr) [cm}-(3] “4(addr)) 3” 13 
flag, where addr is the name (0) (0) (R) (c-)-(2) 
(low-order byte) of a counter with a current 

decimal value of 14 
Counter or (seq[1]})) where seq is (crm}-(9) “1(seq[1])) 3” 1°43 
flag, second byte the name of a flag, the SE QO) 

second (high—order) [crm)-(0) 

byte of which has a 

binary value of 01010100 
Data ina ((DL_DATA)) at Layer 2, (crm}-(9) “4((DL_DATA)) 3” 119° ® THE QUICK BROWN FOX 
data—request where Layer 3 string is (0) (U) {sur -(-) (0) JUMPS OVER THE LAZY DOG 
primitive fox message and Layer 3 {crm} (3) 01234567893 


header is 'o°r °c 
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Figure 34-1 The softkey path fora DL_CONNECT IND condition primitive at Layer 3. 
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34 OSI Primitives on the Protocol 
Spreadsheet 


Primitives are defined in the Open Systems Interconnect (OSI) Reference Model as 
protocol—independent interactions between adjacent layers of the model. 


For example, data that comes into the INTERVIEW at Layer 1 or starts down the OSI “ladder” at 
a layer above Layer 1 is stored in a structure called an JL (interlayer) buffer. This buffer is passed 
between layers along with a primitive data unit (PDU), or primitive. 


Since primitives are layer—specific, they are not available on the Trigger menus which offer 
conditions and actions at Layer 1. You must use the Protocol Spreadsheet to send, receive, or 
monitor primitives. 


The Protocol Spreadsheet is divided into seven layers in accordance with the OSI model. By giving 
the operator control of the boundaries between these layers, primitives make layered programming 
possible. 


Primitives for a given OSI layer may be entered in the Protocol Spreadsheet whether or not a 
protocol personality package is loaded in for that layer. Table 34-2 lists the primitives that may be 
entered on the current Protocol Spreadsheet. Due to the uncomplicated, “always— connected” 
nature of the RS—232/V.24, V.35, and RS—449 interfaces, Layer 1 primitives are automatic and do 
not appear on the Protocol Spreadsheet for that layer. OSI service for Layers 2 through 7 currently 
is available. 


NOTE: Unless a Layer 1 package nee as cate is loaded in, 


Line ee screen. 


On the Protocol Spreadsheet, primitives take the form of conditions and actions. A condition 
primitive monitors the layer boundaries for action primitives that are sent down from above or up 
from below. An action primitive at any layer is sent either up or down to the next layer. Each 
primitive is shared by two layers. DL_CONNECT IND, for example, is an action primitive at Layer 2. 
At Layer 3, the same primitive is a condition. The prefix (DL) is an abbreviation for the name of 
the lowermost layer (Data Link) which shares the primitive. Table 34-1 lists all primitive prefixes 
and the layers which share them. 
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Table 34-1 
Primitive Prefixes and Associated Layers 


Prefix Lowest Layer Shares with 
of Operation Layer 
PH Physical (Layer 1) 2 
DL Data Link (Layer 2) 3 
N Network (Layer 3) 4 
T Transport (Layer 4) 5 
S) Session (Layer 5) 6 
P Presentation (Layer 6) 7 


34.1 Softkey Selections 


The condition and action primitives specific to a given layer will be arrayed on softkeys 
that appear when you press the softkey for OSI. OS! is (F7] on the second rack of condition 
softkeys. Figure 34-1 shows the softkey path to an OSI condition primitive at Layer 3. OSI 
is [F1) on the third rack of action softkeys. Layer—specific softkey racks corresponding to 
the following general categories appear successively as selections are made: 


(A) Direction 


Indicate the direction from which the condition primitive will come. At Layer 3, for 
example, the first choice (DL) will detect primitives handed up from the layer below; 
the second selection (N) will detect primitives handed down from the layer above. As 
an action, you select the direction which you wish the primitive to go: the first choice 
(DL) sends the primitive to the layer below; the second selection (N) sends the 
primitive to the layer above. 


(B) Type 
Choose among the primitive types offered at each layer. Each layer has its own set of 


primitives, but they all can be grouped into four major phases: establishment, data 
transfer, release, and debug and error reporting. 


In the establishment phase, a layer establishes a connection with the layer above 
and/or below. The activate and connect primitives provide this function. Data 
transfer is accomplished via the data, expedited data, and reset primitives. 

Deactivate and disconnect primitives break the connection between layers in the 
release phase. Debug and error reporting primitives include debug, error report, and 
unitdata. | 
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(C) Request/Response 


For some primitives, you must indicate whether you are searching for—or sending—a 
request (REQ or IND) or a response (RESP or CONF). INDications and CONFirms 
come from the layer below or go to the layer above; REQuests and RESPonses come 
from the layer above or go to the layer below. 


(D) Path 


Provide a path, if necessary. Interlayer primitives must handle channel or “path” 
information in order to insure that data moving down from Layer 4 is given the 
correct logical channel at Layer 3, or that data moving from Layer 3 to Layer 2 bears 
the correct frame address when it goes out on the data link. 


A softkey sequence that leads to the PATH= selection for a primitive on the Protocol 
Spreadsheet is shown in Figure 34-2. 


Figure 34-2 DATA and EXPEDITE _DATA action—primitives may carry path information as wellasa 
data string. 


Refer to Section 38.1(E) for a discussion of how paths are tied to call parameters 
(and directly or indirectly to logical channel numbers) via user entries on the Packet 
Level Setup screen (Figure 38-2) at X.25 Layer 3. 


Primitive paths are only an important consideration when more than one layer is 
multiaddress or multichannel. In that situation, the vertical path numbers should 
match. Layer 3 might provide several logical channels, for example, while Layer 2 
services more than one link address. When a set of call parameters is assigned by the 
user to path #1 at Layer 3, path #1 on the setup screen at Layer 2 should reference 
the appropriate link address for that call. 


Remember that data primitives along with their path parameters usually are handled 
~ automatically (see Section 35). Automatic primitives will carry the same path 
"i information as the SEND or GIVE_DATA actions that generated them. 
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(E) String 


Optional strings may be added to DATA or EXPEDITED_DATA action—primitives at any 
layer. A String is external data that is referenced in the list node of an interlayer 
buffer. (See Figure 62-1.) This buffer is passed with the selected primitive. One 
special use of the string field is to identify an IL buffer that has just been handed 
down from above. The macro N_DATA (or T_DATA or PH_DATA) enclosed in double 
parens in a data—primitive string field will identify the buffer that was just received 
from above. When the current action primitive is processed, the IL buffer will be 
passed to the layer below. One softkey sequence leading to a string selection is even 
in Figure 34-2. Always enclose a string in double quotation marks. 


Here is an example of a data primitive at Layer 4 passing a string down to the next 
layer below: 
LAYER: 4 
STATE: transport 
CONDITIONS: KEYBOARD “ ” 
ACTIONS: N_DATA REQ “(FOX)” 
LAYER:3 
STATE: network 
CONDITIONS: N_DATA REQ 
ACTIONS: SEND DATA PATH= 0 “(CN_DATA))” 
LAYER:2 
STATE: datalink 
CONDITIONS: DL_CONNECT REQ 
ACTIONS: DL_CONNECT CONF 
CONDITIONS: DL_DATA REQ 
ACTIONS: SEND INFO “(DL_DATA)) ” 
This program is designed as a “quick” demonstration of OSI service primitives and 
will transmit a fox message out on the interface (and display it on the INTERVIEW 
screen) whether or not an actual link and call have been established. (Layer packages 


must of course be loaded in at Layers 2 and 3.) Note the following: 
e@ The action at Layer 4 forces the fox message down to Layer 3. 


@ The SEND DATA action at Layer 3 adds an appropriate Layer 3 header to whatever 
data is referenced in the action. 


@ The string that contains the macro (N_DATA)) indicates that the Layer 3 header 
should be copied into the IL buffer that was passed with the N_DATA primitive 
from Layer 4. 


@ The same SEND action at Layer 3 triggers an automatic DL_CONNECT 
REQUEST primitive, since Layer 3 does not send packets to Layer 2 unless the 
link has been established. 


@ The Layer 2 program bypasses link—establishment by forcing a DL_CONNECT 
CONFIRM primitive up to Layer 3. 


@ Now the data packet can be passed down to Layer 2, where a SEND INFO action 
inserts a frame header in the buffer received (in a DL_DATA REQ primitive) from 
Layer 3. 
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@ Layer 1 primitives are automatic. 


The fox message will also be transmitted if DATA REQUEST primitives are used 
instead of SEND actions at Layers 2 and 3 (or if no protocol packages are loaded); but 
the data in that case will not receive protocol headers. 


34.2 Sample Primitives: CONNECT INDs and CONNECT REQs 


Figure 34-3 and Figure 34-4 illustrate the flow of “connect” primitives between Layer 2 
and Layer 3. The primitives in the figures are the labeled arrows positioned between the 
layers. 


LAYER 3: | DL_CONNECT IND DL_CONNECT RESP 


DL_CONNECT 
IND 


LAYER 2: | RCV SABM DL_CONNECT IND DL_CONNECT RESP SEND UA 


PH_DATA REQ 


Figure 34-3 The (arrow—shaped) primitives moving between Layers 2 and 3 are intended to satisfy Layer 
2 that a Layer 3 entity really is “up there.” (The three rectangles contain spreadsheet conditions and 
actions.) 


In Figure 34-3, Layer 2 receives a Set Mode command (SAB8M) from the data link. Before 
it responds positively (UA) to this command, Layer 2 passes up a DL_CONNECT IND primitive 
in order to verify that a Layer 3 entity really is “up there.” When the active status of a 
Layer 3 entity is confirmed, Layer 2 sends the positive response (UA) down to Layer 1 and 
out onto the link to invite its Layer 2 peer to begin transferring data (Info frames). 
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The spreadsheet block that accomplished this exchange of primitives would be the 
following: 


LAYER: 2 
STATE:establish_link 
CONDITIONS: RCV SABM 
ACTIONS: DL_CONNECT IND 
CONDITIONS: DL_CONNECT RESP 
ACTIONS: SEND UA 
LAYER: 3 
STATE: di_connect 
CONDITIONS: DL_CONNECT IND 
ACTIONS: DL_CONNECT RESP 


In Figure 34-4, the request for confirmation of an adjacent layer is downward. Layer 3 
wishes to send a Restart packet to the Layer 3 entity on the other side of the link; but it 
doesn’t want to pass the packet down to Layer 2 if there is no mechanism at that layer to 
handle it. So Layer 3 precedes the Restart packet with a DL_CONNECT REQ primitive. 


LAYER 3: ENTER_STATE ean 


DL_CONNECT / SEND RESTART | 
CONF 


as | 
a DLDATA LL 
Re ae ~ 
SC 7 


DL_CONNECT 
3 “CONF. f 


DL_CONNECT 
REQ 


etc. 


LAYER 2: DL_CONNECT { SEND SABM DL_CONNECT 
REQ CONF 


PH_DATA PH_DATA 


REQ | IND 


Figure 34-4 Layer 3 uses connect primitives to be sure that the Layer 2 entity below has established a 
link. 
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In the scenario illustrated in the figure, Layer 2 has not yet established the link. It 
responds to the connect —request primitive by sending a SABM, the X.25 command that 
initiates “connection” between link—level peers. When the SABM is acknowledged in a 
UA response, Layer 2 gives the DL_CONNECT CONF primitive up to Layer 3. 


34.3 Sample Primitives: DATA INDs and DATA REQs 


Figure 34-5 illustrates the primitives that are generated and monitored by the Protocol 
Spreadsheet when data is passed in both directions through an intermediate protocol layer 
(Layer 2). In this example, X.25 is the protocol package loaded in for both Layer 2 and 
Layer 3. Here a call—request packet is passed up through Layer 2 and received at Layer 
3, and a call—confirm packet is sent down by Layer 3. The primitives in the figure are the 
labeled arrows positioned between the layers. 


Data is in the form of physical—layer (PH) data when it moves in either direction between 
Layer 1 and Layer 2. PH_DATA primitives control the movement of this data. In between 
Layers 2 and 3, the data takes the form of data—link—layer (DL) data, with DL_DATA 
primitives responsible for data—delivery. 


LAYER 3: / SEND CALL_CONF 


DL_DATA IND 
| DL_DATA REQ 


GIVE_DATA SEND INFO 


SEND RR RESP 


PH_DATA REQ 


fF Figure 34-5 These (arrow— shaped) primitives are generated and monitored at Layer 2 when Layer 3 receives 
| and sends data. (The three rectangles contain X.25 conditions and actions.) 
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The PH and DL versions of the data are not exactly the same. DL data has one less layer 
of protocol attached to it. In the example in Figure 34-5, the Layer 2 protocol was 
stripped off by the GIVE_DATA action when the call—request packet was being passed 
upward. On the call—confirm packet’s trip down through the layers, Layer 2 protocol was 
added to the DL data by the SEND action—thus yielding PH data. 


Note that “DL data” refers to data that moves above the DL layer (Layer 2), not below it. 
“DL data” can be taken literally to mean that as far as the DL layer is concerned, this is 
pure data, with no protocol that is recognizable at Layer 2. 


When data is being passed upward, the primitives that signal the data are called 
indications (DATA INDs). When data is sent downward, the primitives at each layer are 
termed requests (DATA REQs). 
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Table 34-2 
OSI Service Primitives 


Conditions Actions 
From Layer Below From Layer Above To Layer Below To Layer Above 
P_CONNECT IND P_CONNECT REQ 
P_CONNECT CONF P_ CONNECT RESP 
P_DATA IND P_DATA REQ 
P_EXPEDITED_DATA IND P_EXPEDITED_DATA REQ 
P_RELEASE IND P_RELEASE REQ 


P_RELEASE CONF 
P_UNITDATA IND 
P_ERROR_REPORT IND 
P_MGT_FACILITY IND 

P DEBUG IND 
P_TD_DATAIND 
P_RD_DATAIND 
P_TD_EXPEDITED_DATA IND 
P_RD_EXPEDITED_DATA IND 
P_TD_UNITDATA IND 
P_RD_UNITDATA IND 


S CONNECT IND 
S CONNECT CONF 

S DATA IND 

S EXPEDITED_DATA IND 

S RELEASE IND 

S RELEASE CONF 
S_UNITDATA IND 
S_ERROR_REPORT IND 

S _MGT_FACILITY IND 

S DEBUG IND 

S TD_DATAIND 
S_RD_DATA IND 
S_TD_EXPEDITED_DATA IND 
S_RD_EXPEDITED_DATA IND 
S_TD_UNITDATA IND 

S _RD_UNITDATA IND 


i 


| 


_! 


' 


i 


P_CONNECT REQ 
P_CONNECT RESP 
P_DATA REQ 
P_EXPEDITED DATA REQ 
P RELEASE REQ 
P_RELEASE RESP 
P_UNITDATA REQ 


P_MGT_FACILITY REQ 
P_DEBUG REQ 


P_RELEASE RESP 
P_UNITDATA REQ 


P_MGT_FACILITY REQ 
P_DEBUG REQ 


S CONNECT REQ 

S CONNECT RESP 

S DATA REQ 

S EXPEDITED_DATA REQ 
S RELEASE REQ 

S RELEASE RESP 

S UNITDATA REQ 


S MGT_FACILITY REQ 
S DEBUG REQ 


P_CONNECT IND 
P_CONNECT CONF 
P_DATA IND 
P_EXPEDITED_DATA IND 
P_RELEASE IND 
P_RELEASE CONF 
P_UNITDATA IND 
P_ERROR_REPORT IND 
P_MGT_FACILITY IND 
P_DEBUG IND 
P_TD_DATA IND 


P_ TD_ “EXPEDITED _ DATA IND 
P_RD_EXPEDITED_DATA IND 
p_ TD  UNITDATA IND 
P_ RD_ UNITDATA IND 


Table 34-2 (Continued) 
OSI Service Primitives 


Conditions Actions 


Layer From Layer Below From Layer Above To Layer Below To Layer Above 


ioe icsicmanssuansesnnaciootsnonceteintoetiasts 


T_CONNECT IND 
T_CONNECT CONF 
T_DATA IND 
T_EXPEDITED_DATA IND 
T_DISCONNECT IND 


T_UNITDATA IND 
T_ERROR_REPORT IND 
T_MGT_FACILITY IND 
T_DEBUG IND 

T_TD_DATA IND 

T_RD_DATA IND 
T_TD_EXPEDITED_DATA IND 
T_RD_ EXPEDITED DATA IND 
T_TD_UNITDATA IND 
T_RD_UNITDATA IND 


N_CONNECT IND 
N_CONNECT CONF 

N_DATA IND 

N_DATA_ACK IND 
N_EXPEDITED_DATA IND 
N_RESET IND 

N_RESET CONF 
N_DISCONNECT IND 
N_UNITDATA IND 
N_ERROR_REPORT IND 
N_MGT_FACILITY IND 
N_DEBUG IND 

N_TD_DATA IND 
N_RD_DATA IND 
N_TD_EXPEDITED_DATA IND 
N_RD_EXPEDITED_DATA IND 
N_TD_UNITDATA IND 
N_RD_UNITDATA IND 


S CONNECT REQ 

S CONNECT RESP 

S DATA REQ 

S EXPEDITED DATA REQ 


S RELEASE REQ 
S RELEASE RESP 
S _UNITDATA REQ 


S MGT_FACILITY REQ 
S DEBUG REQ 


T_CONNECT REQ 
T_CONNECT RESP 
T_DATA REQ 


T_EXPEDITED_ DATA REQ 
T_DISCONNECT REQ 
T_UNITDATA REQ 


T_MGT_FACILITY REQ 
T_DEBUG REQ 


T_CONNECT REQ 
T_CONNECT RESP 
T_DATA REQ 
T_EXPEDITED_DATA REQ 
T_DISCONNECT REQ 


T_UNITDATA REQ 


T_MGT_FACILITY REQ 
T_DEBUG REQ 


N_CONNECT REQ 
N_CONNECT RESP 
N_DATA REQ 
N_DATA_ACK_REQ 
N_EXPEDITED DATA REQ 
N_RESET REQ 

N_RESET RESP 
N_DISCONNECT REQ 
N_UNITDATA REQ 


N_MGT_FACILITY REQ 
N DEBUG REQ 


S CONNECT IND 

S CONNECT CONF 

S DATA IND 

S EXPEDITED_DATA IND 


S RELEASE IND 

S RELEASE CONF 

S UNITDATA IND 

S ERROR_REPORT IND 

S MGT FACILITY IND 

S DEBUG IND 

S TD_DATAIND 

S RD_DATAIND 

S TD_EXPEDITED_DATA IND 
S RD_EXPEDITED DATA IND 
S TD_UNITDATA IND 

S RD_UNITDATA IND 


T_CONNECT IND 
T_CONNECT CONF 
T_DATA IND 


T_EXPEDITED_DATA IND 


T_DISCONNECT IND 
T_UNITDATA IND 
T_ERROR_REPORT IND 
T_MGT_FACILITY IND 
T_DEBUG IND 
T_TD_DATA IND 


T_RD_DATA IND 


1 TD_ _EXPEDITED_ DATA IND 
TT -RD_ EXPEDITED _ DATA IND 
1 LD _UNITDATA IND 
Tt _RD_UNITDATA IND 


Table 34-2 (Continued) 


OSI Service Primitives 
Conditions Actions 
Layer From Layer Below From Layer Above To Layer Below To Layer Above 

3 DL_CONNECT IND N_CONNECT REQ DL_CONNECT REQ N_CONNECT IND 
DL_CONNECT CONF N_CONNECT RESP DL_CONNECT RESP N_CONNECT CONF 
DL_DATA IND N_DATA REQ DL_DATA REQ N_DATA IND 

N_ DATA_ACK_REQ N “DATA _ACK IND 

DL_EXPEDITED_DATA IND N_ _EXPEDITED DATA REQ DL_EXPEDITED DATA REQ N _EXPEDITED_ DATA IND 
DL_RESET IND N_RESET REQ DL_RESET REQ N_ _RESET IND 
DL_RESET CONF N_RESET RESP DL_RESET RESP N_RESET CONF 
DL_DISCONNECT IND N_DISCONNECT REQ DL_DISCONNECT REQ N_DISCONNECT IND 
DL_UNITDATA IND N_UNITDATA REQ DL_UNITDATA REQ N_UNITDATA IND 
DL_ERROR_REPORT IND N_ERROR_REPORT IND 
DL_MGT_FACILITY IND N_MGT_FACILITY REQ DL_MGT_FACILITY REQ N_ MGT FACILITY IND 
DL_DEBUG IND N_ DEBUG REQ DL_DEBUG REQ N_ _DEBUG IND 
DL_TD_DATA IND N- | TD_DATA IND 
DL_RD_DATA IND N_RD_DATA IND 
DL_ “TD . EXPEDITED _ DATA IND N_TD_EXPEDITED_DATA IND 
DL_ RD_ EXPEDITED _ DATA IND N_RD_EXPEDITED_DATA IND 
DL_ TD_ “UNITDATA IND N_TD_UNITDATA IND 
DL_RD_UNITDATA IND N_RD_UNITDATA IND 

2 PH_ACTIVATE IND DL_CONNECT REQ PH_ACTIVATE REQ DL_CONNECT IND 


PH_ACTIVATE CONF 
PH_DATA IND 


PH_RESET IND 
PH_RESET CONF 
PH_DEACTIVATE IND 


PH ERROR_REPORT IND 
PH MGT_FACILITY IND 
PH_DEBUG IND 
PH_TD_DATA IND 
PH_RD_DATA IND 


DL_CONNECT RESP 
DL_DATA REQ 


DL_EXPEDITED DATA REQ 
DL_RESET REQ 
DL_RESET RESP 


DL_DISCONNECT REQ 
DL_UNITDATA REQ 


DL_MGT_FACILITY REQ 
DL_DEBUG REQ 


PH_ACTIVATE RESP 
PH DATA REQ 


PH_RESET REQ 
PH_RESET RESP 
PH_DEACTIVATE REQ 


PH_MGT_FACILITY REQ 
PH DEBUG REQ 


DL_CONNECT CONF 
DL_DATA IND 


DL_EXPEDITED_DATA IND 
DL_RESET IND 
DL_RESET CONF 


DL_DISCONNECT IND 
DL_UNITDATA IND 
DL_ERROR_REPORT IND 
DL_MGT_FACILITY IND 
DL_DEBUG IND 
DL_TD_DATA IND 
DL_RD_DATA IND 
DL_TD_EXPEDITED_ DATA IND 
DL_RD_EXPEDITED_DATA IND 
DL_TD_UNITDATA IND 


DL_ RD_UNITDATA IND 


INTERVIEW 8000 Series Basic Operation: 951—B0424—01 
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35 Automatic OSI Primitives 


35 Automatic OSI Primitives 


Often the Protocol Spreadsheet primitives that operate below a given layer are handled 
automatically by the protocol package at that layer. 


Data primitives are automatic any time a SEND or GIVE_DATA softkey action is entered on the 
spreadsheet. 


Connect Requests are automatic when the first spreadsheet data primitive is passed downward. 
The DL_CONNECT REQ in Figure 34-4 does not have to be entered in the user program. The connect 
request (but not the confirm) is handled automatically by the layer— package software, which 
assumes that the user never wishes to pass data downward to an empty layer. 


The Connect Ind and Connect Resp primitives in Figure 34-3, on the other hand, are not 
automatic. They are completely at the discretion of the programmer of the Protocol Spreadsheet. 
If the programmer wishes Layer 2 to complete the link setup and begin transferring Info frames 
without the active participation of a higher layer, that is a viable alternative. 


In the sequence in Figure 34-5 all of the primitives designated by arrows—with one exception—are 
generated and monitored automatically by the RCV, GIVE_DATA, and SEND spreadsheet entries. (The 
lone exception is the DL_DATA REQ primitive that is used as a condition in Layer 2.) This automatic 
handling of primitives frees the user at the top layer from programming considerations outside of 
his own immediate protocol. 


When protocol packages are loaded, monitor primitives (such as DL_TD_DATA IND) are passed up the 
layers automatically. These primitives allow the Layer 2 and Layer 3 protocol—trace screens to 
display frame and packet information even when emulate primitives have not been passed up. 


Automatic handling of primitives will vary with different protocols. Refer to the sections on the 
individual protocols for information on which primitives are tied to which protocol conditions and 
actions. 
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36 X.21 Layer 1 
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Figure 36-1 In addition to being an optional Test Interface Module, X.21 is a 
“layer— personality package” of softkey functions at Layer 1. 


Figure 36-2 A special set of leads are available for monitoring once the X.21 
package has been loaded in. 
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36 X.21 Layer 1 


In addition to being an optional Test Interface Module (available as OPT—951—13—1), X.21 isa 
“layer personality package” of functions loaded into memory from disk via the Layer Setup screen. 
Figure 36-1 shows the Layer Setup screen configured to load in the X.21 package from the 
hard—disk drive. Refer to Section 8 for information on operating the Layer Setup screen. 


The X.21 package consists of a group of conditions and actions at Layer 1 on the Protocol 
Spreadsheet that facilitate X.21 programming. Figure 36-2 shows the softkey path to a rack of 
condition softkeys that represent X.21 leads. These softkey conditions allow you to detect lead 
changes and lead status. Of the conditions on the first rack of softkeys below CONDS:, only LEADS is 
specific to X.21 and will be documented fully in this section. 


Figure 36-3 shows the highest rack of softkeys containing actions that are specific to X.21. The SEND 
softkey includes a CALL_SETUP_SEND function that sends text messages always in ASCII code 
(consistent with X.21 call—setup protocol). The LEADS softkey gives the user control of X.21 control 
and data leads in emulation mode. The PROTOCL softkey includes functions that switch the line 
setup back and forth from ASCII 7—bit odd parity for call setups, to whatever line setup the user 
has configured for data transfer on the Line Setup menu. 


Other softkey actions in Figure 36-3 are not specific to X.21 and are discussed elsewhere in the 
manual. 


A group of Figures at the end of this section, Figure 36-10 through Figure 36-13, shows the 
INTERVIEW emulating either the user or the switch in calling, called, clearing, and cleared 
scenarios. The “conditions” and “actions” in these drawings are softkey conditions and actions in the 
X.21 Layer 1 personality package. The “new states” in the drawings are standard X.21 state names 
which may be borrowed as state names on the Protocol Spreadsheet. 
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36.1 


36.2 


Figure 36-3 The SEND, LEADS, and PROTOCL softkeys branch 
to actions that are specific to X.21. 


X.21 bis 


The X.21 Layer 1 package also will work with the standard RS—232/V.24 TIM in an X.21 
bis configuration. With the standard RS—232 TIM installed, the LEADS softkey shown in 
Figure 36-2 will be replaced by the EIA softkey that branches to standard EIA control—lead 
names: RTS, CTS, etc. The X.21 bis recommendation maps X.21 data and control leads to 
EIA leads according to the following conversions: 


T = TD 
Cc = DTR 
R = RD 
| = DSR 


The LEADS softkey in Figure 36-3 changes to EIA in X.21 bis. When the RS—232 TIM is 
installed, data leads can be set to one of the standard X.21 idle conditions (+,%,%,%, and 
so forth) only via the IDLE_LN softkey action. 


Transmitter/Receiver Phases 


X.21 requires that data such as selection signals (the destination phone number) be 
transmitted during call setup. The data is transmitted in the following synchronous format: 
ASCII code, * ¥ sync pattern, 7 data bits, odd parity, no BCC. 


Once the call is established, a different format and code may be used at the link level and 
above. In order to monitor and transmit X.21 data and higher—level data correctly without 
exiting Run mode and reconfiguring the line setup, the X.21 layer package provides two 
different “phases” of the transmitter and the receivers. These phases are called 
CALL_SETUP and DATA_TRANSFER, and they are entered into the program via softkey. See 
Section 36.5(C), below. 


When the program is in call—setup phase, data is monitored and sent according to the 
synchronous format and ASCII code defined above. In data—transfer phase, the format 
and code are as defined by the user on the Line Setup menu. 
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36.3 Sending From Layer 2 


When Layer 1 is in data—transfer phase, a SEND action at Layer 2 will cause a transmission 
to go out onto the line automatically. No SEND action at Layer 1 is required. 


When Layer 1 is in call—setup phase, a SEND action at Layer 2 will be ignored. If Layer 1 
wishes to communicate to Layer 2 its readiness to send data, it must do so by SIGNAL action 
(see Section 31.4), since primitives are not currently operative at Layer 1. 


36.4 X.21 Conditions 


To bring up the bank of softkey conditions for Layer 1, first press the CONDITIONS softkey. 
This key becomes available when the cursor enters a programming block at the state level. 


The first three condition softkeys—DTE, DCE, and RECEIVE—are common to all Layer 1 
configurations. The fourth condition softkey, LEADS, is specific to the X.21 test—interface 
module. To the right of the LEADS softkey are general (layer—independent) conditions 
discussed in Section 31. 


LEADS is a transitional/status condition and may be combined with other conditions 
(including other LEADS conditions). Refer to Section 31.2 for a discussion of how 
conditions may be combined. 


(A) Data 


The first three X.21 conditions can monitor one of the two data leads for a specific 
data event. This event can be any of several characters, a string of characters, a good 
BCC following the character or string, an error revealed by a block or parity check, 
and so on. When DTE is selected, data on the T lead will be monitored. A DCE 
condition monitors the R lead. RECEIVE conditions are intended for use in the emulate 
modes. When RECEIVE is selected, the INTERVIEW will always monitor the lead 
‘opposite its own transmit lead. 


The fourth X.21 condition, LEADS, also can monitor both data leads. Figure 36-4 
shows that T and R leads can be monitored for ZERO or ONE status. A data lead will 
satisfy one of these conditions when it is valid zero or valid one—that is, when it has 
retained its zero or one status for 16 consecutive bit times. 
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Figure 36-4 T and R leads can be monitored for zero or one status. 


A mere transition from zero to one (or from one to zero) has no significance in X.21 
protocol and cannot be detected by a LEADS T or LEADS R condition. (Control leads C 
and I, on the other hand, may be monitored either for a mere transition or for a valid 
status—see below.) | 


(B) Control Leads ~ 


X.21 conditions can monitor the status of C and I control leads. The C and I softkeys 
are in the conditions rack below LEADS. See Figure 36-5. 


NOTE: Before you may monitor the status of C and I leads, the 
buffering of control leads must be enabled on the Front—End Buffer 
Setup menu. See Section 9.1(B). 


C and I may be tested for true status or for valid status. In the X.21 protocol, the 
state of the lead is valid if it has been true for 16 bit times. LEADS C ON, for example, 
checks the true state of the C lead. If the condition is alone in a CONDITIONS block, 
any momentary transition of the C lead from off to on will satisfy the condition. If the 
condition is used in a context where it is static rather than transitional—see Section 
31.2 for a definition of this context—the true on state at the moment the lead is 
checked will satisfy the condition. 


Figure 36-5 C and I leads may be tested for true status or for valid status. 
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The LEADS C ON_VALID condition requires not only that the state be true but also that it 
be valid. Valid conditions may be transitional or static, depending on how they are 
combined with other conditions in the same CONDITIONS block. When LEADS C 
ON_VALID is used alone in a CONDITIONS block, it is transitional. A transitional ON_VALID 
condition will be valid 16 bit times after the transition from off to on—assuming that 
it retains its true status for the entire 16 clock pulses. 


(C) User Assigned 


A LEADS UA condition detects an on or off state only if that state is valid. If a data lead 
is patched to the UA input, ON equals zero and OFF equals one. 


36.5 X.21 Actions 


When a block of conditions has been entered, press {r] to access the ACTIONS softkey. The 
actions that pertain to the X.21 Layer 1 personality package are SEND, LEADS, and 
PROTOCL, shown in Figure 36-3. SEND and LEADS actions are operative in emulate modes 
only. 


(A) Data Leads 


" | : Data leads may be programmed to send character strings via the SEND softkey. They 
also may be programmed to idle constant mark, constant space, bell characters, plus 
characters, sync characters, and an alternating pattern of 0’s and 1’s via the LEADS 
softkey. 


1. Data—transfer send. Figure 36-6 shows the three send options that branch under 
the SEND softkey. If you press SND_DTA, the keyword SEND is written to the 
spreadsheet screen and this prompt appears below the screen: “Enter Transmit 
String.” This is a normal Layer 1 send action and it is appropriate whenever you 
are in Data Transfer state according to the X.21 protocol. 3 


Press the SND_DTA softkey or type SEND followed by space to begin the entry. 
Enter the string inside quotation marks. After quotation marks are typed to close 
the transmit string, a set of softkeys appears for the error—checking value that 
will be appended to the transmit string—-GOODBCC, BAD_BCC, NO_BCC, or ABORT. 


To execute a data—transfer send, the program must be in data—transfer 
phase—see below. In this phase, the transmitter and receivers are obeying the 
code and format options selected on the Line Setup menu. 


2. Call—setup send. The SEND softkey includes a CALL_SETUP_SEND function that 
sends text messages always in a code and format that is consistent with X.21 
call—setup protocol. Press the SND_CLL softkey (Figure 36-6) or type 
CALL_SETUP_SEND followed by space to begin the entry. Enter the string inside 
quotation marks. 
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Figure 36-6 Two separate SEND actions are used to transmit either in data—transfer or 
call—setup format. 


The code and format of a call—setup send action always is the same: ASCII code, 
7 data bits, odd parity, no block check transmitted. Synchronization characters 
are ¥% (hex 's’s ). The synchronization pattern must be provided in the transmit 
string—it is not automatic. 


To execute a call—setup send, the program must be in call—setup phase—see 
36.5(C), below. In this phase, the transmitter and receivers are disregarding the 
code and format options selected on the Line Setup menu. 


Call—setup send idle. The SEND softkey also includes a CALL_SETUP_SEND_IDLE 
function. This action combines the CALL_SETUP_SEND action and the LEADS action 
that specifies an idle character. When entered as these two separate actions, the 
change in idle may occur slightly before or after the transmission. 


Especially during high—speed operation, use the CALL_SETUP_SEND_IDLE action 
(and the NEW_IDL selection below it) to guarantee that the specified change in the 
idle character occurs during the string transmission. Press NEW_IDL and enter the 
(ASCII) idle character inside double quotation marks. Use the [=] key to enter 
hexadecimal characters. 


Idle. Data leads also may be programmed to idle constant mark, constant space, 
bell characters, plus characters, sync characters, and alternating 0 and 1. 

Figure 36-7 shows the softkey path going through LEADS and T or R to the various 
idle states. | 


One or zero. Select ONE to idle constant mark, ZERO to idle constant space. 
Assuming that the program is in call—setup phase, a data lead idling mark will 
appear on the data display as" . Space idle will be displayed as ¥. 


Plus, bell, or sync. Plus (+) characters, bell (& ) characters, and sync (* ) 
characters also may be transmitted as contiguous idle characters. A transmit 


SEP ’95 


SEP '95 


re 


36 X.21 Layer 1 


stream of any of these characters will be preceded by two ASCII sync characters 
(hex ‘cs ). In other respects, the action LEADS R BELLS has the same effect as the 
action IDLE_LINE “& ”. 


Figure 36-7 X.21 data leads T and R sometimes perform a “control” function by idling 
various characters. 


Plus—, bell—, and sync—character idle actions do not take effect unless the 
program is in call—setup phase at the time the action is executed. The LEADS R 
ZERO action or the LEADS T ONE action will take effect even in data—transfer 
phase. The monitors may not be set up properly to detect or display the idle 
State, however, and we recommend that the programmer switch to call—setup 
phase as soon as one of the control leads first signals a clear request or 
indication. 


Data. A ONE or ZERO leads action will clamp the line to the requisite voltage 
level. Once a lead is clamped, it must be unclamped before it can be used again 
for data. The DATA softkey shown in Figure 36-7 represents the “unclamp” action. 


To change from idling space to transmitting selection signals, for example, you 
would insert the unclamp action (LEADS T DATA) shown here: 


STATE: call_request 
CONDITIONS: ENTER_STATE 
ACTIONS: LEADS T ZERO 
PROMPT “Press S to send selection signals” 
CONDITIONS: KEYBOARD “Ss” 
ACTIONS: LEADS T DATA 
CALL_SETUP_SEND “% ¥ 123123+” 


The PLUSES, BELLS, SYNCS, or ALT_0_1 action also will unclamp the line 
automatically. 
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8. Alternating 0/1. Press the softkey for ALT_0_1 to send an alternating series of 
zeroes and ones. The sequence is not preceded by sync characters. This idle 


action does not take effect unless the program is in call—setup phase at the time 
the action is executed. 


(B) Control Leads 


Control leads C and I may be controlled by spreadsheet action. Press the LEADS action 
softkey to bring up the rack of X.21 leads shown in Figure 36-8. Press C or I to access 
the softkeys that allow you to set a control lead to ON or OFF voltage. 


Figure 36-8 Control leads C and I may be turned on or off via softkey. 
(C)Two Phases 


The X.21 layer package provides two different “phases” of the transmitter and the 
receivers. These phases are called CALL_SETUP and DATA_TRANSFER, and they are 


entered into the program via softkey in the ACTIONS softkey rack that branches below 
PROTOCL. See Figure 36-9. 


Figure 36-9 The X.21 layer package provides two different “phases” of the transmitter and the 
receivers, Call Setup and Data Transfer. 


The initial configuration phase that the program adopts upon entering Run mode is 
selectable on the X.21 Interface Control setup menu. See the documentation that 
accompanies OPT —951—13—1. The default program —initiating phase is data transfer. 
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Call setup. When the program is in call—setup phase, data is monitored and sent 
according to the synchronous format and ASCII code defined above in Section 
36.2. Idle display is automatically on. This means that when receivers encounter a 
condition that normally would send them out of sync (such as one or more 

- —idle characters), the receivers begin looking for sync as they normally would 
but the raw data continues to be displayed, in reverse video. 


With idle display automatically on, the transition will appear on the screen as a 
series of (NULL) characters when the data lead goes to zero to signal a call 
request or a clear request. For this reason, we recommend that the program 
adopt CALL_SETUP phase as soon as possible after a clear request or clear 
indication is signalled. In this way, the screen display of ) characters will record 
the clear request. In data—transfer phase, the steady zero signal will not be 
preceded by a special sync pattern and, depending on the line setup, may not be 
displayed. 


Figure 36-10 shows the INTERVIEW on the user side of the X.21 interface. Here 
the INTERVIEW adopts call—setup phase prior to clamping its leads to signal 
dte_clear_request. 


Figure 36-11 shows the INTERVIEW on the network—switch side of the X.21 
interface. When the user side clears a call, the INTERVIEW programs a change 
to call—setup phase prior to clamping its leads to signal dce_clear_confirmation. 


The appropriate SEND action in call—setup phase is CALL_SETUP_SEND. See 
Section 36.5(A)2. The simple SEND action, appropriate for data—transfer phase, 
will not be executed in call—setup phase. 


When Layer 1 is in call—setup phase, a SEND action at Layer 2 will be ignored. If 
Layer 1 attains data—transfer phase and wishes to notify Layer 2 that it now is 
ready to send data, it must do so by SIGNAL action (see Section 31.4), since 
primitives are not currently operative at Layer 1. 


Data transfer. When you press the softkey for DATA_TX (Figure 36-9) or type 
DATA_TRANSFER in an Actions block on the spreadsheet, you are sending the unit 
into data—transfer phase. In this phase, the unit monitors and sends according to 
the parameters selected by the user on the Line Setup menu. See Section 5. 


The appropriate SEND action in data—transfer phase is entered on the Protocol 
Spreadsheet via the SEND softkey labeled SND_DTA. This action is written to screen 
simply as SEND. CALL_SETUP_SEND cannot be executed in data—transfer phase. 


When Layer 1 is in data—transfer phase, a SEND action at Layer 2 will cause a 


transmission to go out onto the line automatically. No SEND action at Layer 1 is 
required. 


36-11 


INTERVIEW 8000 Series Basic Operation: 951—B0424-—01 


EMULATE USER, USER CALLING AND CLEARING 


ACTIONS NEW STATE 2—L ON-OFF 2 oN ore ~=—s EONDDITIONS NEW STATE 
CALL_SETUP 
LEADS T ONE C OFF LEADS R ONE | VALID_OFF ready 
T ONE C VALID_OFF 
LEADS T ZERO C ON call_request 
LEADS T DATA selection_signals RECEIVE STRING “ S]++ proceed_to_select 
CALL_SETUP_SEND“ $8123123+ 
: 
(XMIT_COMPLETE) dte_waiting RECEIVE STRING“ ” [5] dce_waiting 
LEADS T ONE a 
SY! 
SY! 
SY RECEIVE STRING“ "[5] “ dce_provided_intormation 
x RECEIVE STRING* "= (calied_line_identification) 
SY! 
SY. RECEIVE STRING“ ” dce_waiting 
SY] LEADS R ONE | VALID_OFF connection_in_progress 


LEADS | VALID_ON ready_for_data 


LEADS T DATA data_transter 
DATA TRANSFER 
SEND “link—level data 


»” 


CALL_SETUP dte_clear_request 

LEADS T ZERO C OFF 
LEADS R ZERO | VALID_OFF dce_clear_confirmation 
LEADS R ONE | VALID_OFF dce_ready 

LEADS T ONE ready 


Figure 36-10 In this DTE—calling -and—clearing scenario, the INTERVIEW is on 
the user (DTE) side of the X.21 interface. | 
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EMULATE SWITCH, USER CALLING AND CLEARING 


CONDITIONS NEW STATE O21 ON OFF 01 ON OFF ACTIONS NEW STATE 
LEADS T ONE C VALID_OFF ready CALL_SETUP 
R ONE | VALID_OFF LEADS R ONE | OFF 
LEADS T ZERO C VALID_ON call_request 
LEADS RPLUSES proceed_to_ select 
RECEIVE STRING“ " [5] selection_signals 
LEADS RSYNCS_ = dce_waiting 
LEADS T ONE dte_waiting | ¥ | 
| a CALL_SETUP_SEND “/ etc.” dee_provided_information 
isyl 
Sy | LEADS R ONE connection_in_progress 
LEADS 1ON ready _for_data 
LEADS R DATA data_transfer 
DATA TRANSFER 
SEND “link—level data” 
LEADS T ZERO C VALID_OFF dte_clear_request 
CALL, SETUP dce_clear_confirmation 
LEADS R ZERO | OFF 
LEADS R ONE dce_ready 
LEADS T ONE C VALID_OFF ready 


R ONE | VALID_OFF 


| Figure 36-11 In this DTE—calling~and—clearing scenario, the INTERVIEW is on 
the network/switch side of the interface. 
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EMULATE USER, USER CALLED AND CLEARED 


ACTIONS NEWSTATE 21 ON-OFF 0 1 ON OFF = CONDITIONS NEW STATE 
CALL_SETUP 
LEADS T ONE C OFF 
LEADS R ONE | VALID_OFF ready 
T ONE C VALID_OFF 
RECEIVESTRINGS [1% % incoming_call 
LEADS C ON call_accepted 
RECEIVE STRING’  ‘S] ~ dce_provided_information 
RECEIVESTRING'  ‘&) * (calling_line_identification) 
LEADS R ONE | VALID_OFF connection_in_progress 
LEADS R ONE! VALID_ON ready for_data 
LEADS T DATA data_transfer 
DATA_TRANSFER 
SEND “link—level data” 
LEADS R ZERO I VALID_OFF dce_clear_indication 
CALL_SETUP dte_clear_confirmation 
LEADS T ZERO C OFF 
LEADS T ONE ready LEADS R ONE! VALID_OFF dce_ready 


Figure 36-12 In this DTE—called—and—cleared scenario, the INTERVIEW is on 
the user (DTE) side of the X.21 interface. 
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CONDITIONS 


LEADS T ONE C VALID_OFF 
R ONE | VALID_OFF 


LEADS T ONE C VALID_ON 


LEADS T ZERO C VALID_OFF 


LEADS T ONE C VALID_OFF 
R ONE | VALID_OFF 
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T C RI 
NEW STATE 21. ON OFF 21 ON_OFF 


ready 


call_accepted 


dte_clear_confirmation 


ready 


Figure 36-13 In this DTE—called—and—cleared scenario, the INTERVIEW is on 


ACTIONS 


CALL_SETUP 
LEADS R ONE | OFF 


LEADS R BELLS incoming _call 


LEADS R SYNCS 


CALL_SETUP_SEND “ / setc.” 


LEAD R ONE 


LEADS | ON 
LEADS R DATA 
DATA_TRANSFER data _transfer 


SEND “link—level data” 


CALL SETUP 
LEADS R ZERO LEADS | OFF 


LEADS R ONE 


the network/switch side of the interface. 


connection_in_progress 


ready for_data 


dce_clear_indication 


dce_ready 
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37-1 


WEmulate: 
iWMode of operation: 
Window size: 


INTERVIEW 8000 Series Basic Operation: 951—B0424-—01 


*K Layer Setup *« 


Selections Packages Loaded || 
Layer 1 Package: 1 ee NO PACKAGE | 
Layer ¢ Package: SDLC FD1 
Layer 3 Package: (alm PACKAGE 
Layer 4 Package: Me PACKAGE NO PACKAGE 
Layer 5 Package: ) PACKAGE NO PACKAGE 
Layer 6 Package: PACKAGE : PACKAGE 
Layer 7 Package: ()I@MIMsiesieéa NO PACKAGE 


Depress Wa@ Key To Load The Selected Packages 


Select La ta 


[LAYER-1 _AYER- ™@ LAYER-3 LAYER-4 LAYER-5S LAYER-G LAYER-7 PROTSEL)| 


Figure 37-1 The X.25 personality package for Layer 2 is loaded from the 
Layer Setup screen. 


KK X.2D> Frame Level Setup *x 


T1 (for INFO frame): 


Enter Window Size (1 to 7) For Outstanding Frame: 7 
es SS 


Figure 37-2 Protocol Configuration screen for X.25 Layer 2. 
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37 X.25 Layer 2 


Layer 2 X.25 is a “layer personality package” of functions that are loaded into memory from disk 
via the Layer Setup screen. Figure 37-1 shows the Layer Setup screen configured to load in the 
Layer 2 X.25 package from floppy—disk Drive 2. Refer to Section 8 for details on operating the 
Layer Setup screen. 


The Layer 2 X.25 package consists of the following: 


@ Aspecial X.25 Frame Level Setup screen that controls certain parameters when the unit is 
tracing or emulating X.25. 


e A protocol trace (illustrated in Figure 37-3) that distills from X.25 data the Level 2 events that 
have protocol significance. This trace is accessible by softkey in Run mode at all times. 


e A group of conditions and actions at Layer 2 on the Protocol Spreadsheet that facilitate X.25 


programming. Figure 37-8 shows the softkey path to the first rack of condition softkeys when 
the X.25 package is loaded in at Layer 2. 


37.1 Frame—Level Setup 


The parameters on the X.25 Frame Level Setup screen must be configured correctly for an 
accurate trace display and for proper emulation. 


To bring up this screen, first go to the Layer Setup screen (press rooms], [F5)). Execute the 
X.25 selection at Layer 2: X.25 should appear in the Packages Loaded column. Press 
(labeled PROTSEL) to bring up a prompt to Select Protocol Configuration Screen. Then press 
(LAYER-2) to call up the X.25 Frame Level Setup screen. 


The four parameter fields on this screen are shown in Figure 37-2. T1, Emulate, and Window 


Size apply to interactive (emulate) tests only. Mode of Operation must be configured 
correctly for the protocol trace as well as for proper emulation. 
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(A) T1 


Enter a four—digit (including decimal point) T1 timeout value in this field. The 
largest valid entry is 65.5 seconds. The smallest entry is .001 second, or 1 millisecond. 


T1 is the name given to the retransmission timer for INFO frames. When a value is 
entered in the T1 field on this menu, the Layer 2 package will handle T1 timings 
correctly, as follows: 


@ Whenever the INTERVIEW sends an I—frame at Layer 2 and there are no 
previous frames sent by the INTERVIEW currently outstanding (unacknowledged), 
the timer starts timing down from the value entered on the Frame Level Setup 
screen. 


e An acknowledgment by the device under test of the most recent frame 
transmitted by the INTERVIEW stops the timer (so that it does not expire). 


@ An acknowledgment by the device under test of a frame that is not the most 
recent frame transmitted by the INTERVIEW—an “incomplete” 
acknowledgment—trestarts the T1 timer to the value selected on the 
configuration screen. 


Expiration of this Frame Level Setup timeout can only be detected by a T1_EXPIRED 
condition on the Protocol Spreadsheet at Layer 2. This particular timeout cannot be 
detected by a generic condition of TIMEOUT T1. 


According to the protocol, a T1_EXPIRED condition should result in a RESEND action. 


(B) Emulate Logical DTE/DCE 


unit are two seiccuonsy in me Emulate field on the X.25 Frame Level Setup screen, 
RDSICAL DIE = and | t@giewt bce =. The entry in this field determines the Layer 2 address 
caning ee a the INTERVIEW W during interactive testing. 


Configured as a logical DTE, the INTERVIEW uses address°: for commands and °3 
for responses. Usually a logical DTE is the PAD at the user site. 


Configured as a logical DCE, the INTERVIEW sends commands to address °s and 
responds using address“. Usually a me DCE is a network switch. 


hahahah 


| EMULATEDTE «or | EMULATI 
regulate the iesical Reece whether tov use e Pin 120 or Pin 3 to transmit, and so on. 


(C) Mode of Operation 


The Mode of Operation field eacas to dete mode or Se INFO and supervisory 
frames. There are two options, | ieee) 


MOD 8 uses sequence numbers 0-7. MOD 128 adds an extra byte to the control 
field in INFO, RR, RNR , REJ, and SREJ frames. See Figure 37-5. This extra byte 
allows sequence numbers in a range of 0—127. 
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The correct “modulus” must be selected in this field in order to conduct interactive 
communications and also to generate an accurate X.25 Layer 2 trace. 


(D) Window Size 


Any window size may be entered up to the current modulus minus one: 7 or 127. 
The window size is the maximum number of unacknowledged I—frames that Layer 2 
will buffer for retransmission. When the limit is reached, any further INFO frames 
that are named in SEND actions triggered at Layer 2 will be passed to Layer 1 for 
transmission but not buffered for retransmission. 


The window is a queue that buffers frames for retransmission in case one or more 
transmissions are lost or in error. A RESEND action will resend the first (earliest) 
frame in the window. Successive RESENDs will send successive frames until there are 
no more frames to resend; or until the window is reset by an acknowledgment or by a 
RESEND FIRST action. 


37.2 Protocol Trace 


SEP ’95 


The Layer 2 X.25 package includes an automatic frame—trace display that summarizes 
link—level activity. This trace mode is enabled whenever the unit is in Run mode, both 
real—time and frozen. 


While the unit is in Run mode, press the softkey for L2ETRACE to bring the protocol trace for 
X.25 Layer 2 to the screen. (If the X.25 package for Layer 3 is also loaded in, the L2ETRACE 
softkey will appear after you have pressed PROTOCL, [F2] on the primary rack of 
display—mode softkeys.) 


When running in High—Speed Frame Mode, more data could be passed to Layer 2 than 
there is room for in the buffer; this will cause an FEB overrun. If this happens, the error 
message FE Buffer Overflowed — Some Frames Lost will appear on the prompt line. The first 
time an FEB overrun occurs, an audible alarm will also sound; subsequent reccurrences 
will cause only the message to display (without any alarm). The trace will restart again but 
some data is lost with each occurrence. 


Figure 37-3 is an example of the Layer 2 trace display. Each horizontal row in the trace 
represents a frame. 


(A) The Protocol Trace in Freeze Mode 


Press [rez] to prevent the addition of new data to all the display buffers, including the 
trace buffers. The frozen trace display may be scrolled through or paged through. 
The top line always is the cursor line (though there is no actual cursor on the trace 
display). Pressing (%e) or 4) moves the viewing “window” down relative to the data to 
add one line of fresher data to the bottom of the screen. Pressing or (t] moves 
the viewing window up to add a line of older data to the top of the screen. 
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DKMON/DISK/F Dek 


| BLK=01443 P @4/721/89 08:55 
(ASCII an Biel eae 


HSRC Cee Nr Ns P/F. STZE TIME BC 
|DCE Z @2Ge  _0855:03.061 | 
|DTE G Q@Q02  O855:03.172. | 
}DTE 1 @a@2 46=««@855:03.210 ai 
1 9282  9855:03.440 _ —s gs || 
i B G G06 0855:03.48e || 

g Q @ 9287 _—9855:03.723 @ 

I a QQ0e 0855:03.844. 

1 Qe 9202 9855:03.915 

I I i @018 @855:03.916 

2 g @202  9855:93.959 

2 i a Q005__0855:04.033. a 

2 2 BOGe  2855:04.384 
2 2. @ Q@@17__—«9855:04.505 al 

3 a BQGe  0855:04.697 

||DTE 3 2 Q 9285 2855:04.742 g 


eer 
IL@CTRACE L 


Figure 37-3 Each horizontal row on the trace display represents a frame. 


Depression of the key adds fifteen lines—one full page—of newer frames to the 
frozen trace screen. Depression of [fe] adds fifteen lines of older frames. 


The frame displayed on the top line of frozen trace —data will appear as the first 
frame in the raw—data or data—plus—leads display. To view the raw data that 
generated a particular line in the trace display, use or (8%) (or (1) or &)) to move 
the line in question to the top of the screen. Then press one of the data softkeys. 
Figure 37-4 shows part of a dual—line data screen in Freeze mode. The first frame in 


the display is the same one that is traced at the top of Figure 37-3. 


Figure 37-4 Data—display of Protocol Trace shown in Figure 37-3. 
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(B) Trace Columns 


The columns in the protocol trace for Layer 2 X.25 are explained below. 


1. Source. The SRC column identifies the lead on which the frame was monitored, 
TD (DTE) or RD (DCE). This column identifies the physical source of the frame, 
not the logical source. The physical DTE uses the TD lead to transmit. The 
physical DCE uses RD to transmit. 


Just as on the data display, RD data is underlined. 


2. Address. The address octet (see Figure 37-5) is given in the ADDR column, with its 
two hexadecimal quartets presented as full—size alphanumerics. The address 
may be: or°3 in single —link operation. 


This column identifies the logical DTE and DCE. The logical DTE uses address 
°, for INFO frames and other command frames, and address °3 for responses. The 
logical DCE uses address °s for INFO frames and other commands, and address 
°*, for responses. 


3. Type. The mnemonic (abbreviated) names for eleven frame types as they appear 
in the TYPE column of the protocol trace are shown in Figure 37-5 under 
“CONTROL.” The control field, therefore, indicates the frame type. Ifa 
control octet does not fit any of the patterns in the figure, the frame is listed in 
the TYPE column as UNKWN followed by the hexadecimal value of the control byte: 
UNKWN=F3. 


If the number of bytes in the frame is below the required minimum, the frame is 
posted as INVALID. 


4. N(R) and N(S). One column on the frame—level trace is devoted to N(R) values, 
and one column to N(S). The frame types that include N(R) or N(S) fields in 
their control fields are indicated in Figure 37-5. N(R) and N(S) occupy three bits 
each in modulo 8, seven bits each in modulo 128. 
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CONTROL 


ADDRESS 


INFO—MOD 8 
HEX = Even Numbered 


8765432 1 
INFO—MOD 128 


87654321 


87654321 


OF peciee pec sued ee Seebe 


SABM 
| HEX= °F or 75 
| ASCH = / or? 


1 de 
65432 1 


4 


8 7 


87654321 


UA 


| HEX= S,0F 7, 


| ASCH =cors 
(oO 1.43 Fi oO 11 
87654321 


FRMR 


1) 0. 0 FiO 4 
8765432 1 


| HEX = 4, or 
| ASCII = CorS 


8765432 1 


SABME 


87654321 


87654321 


INFORMATION 


CONTROL=INFO 


Higher—level 
| Protocol & 
Data 
| ~ 
| CONTROL = FRMR 


87654321 


Ni ) ¢ 
876549321 
RR — MOD 128 


h 


87654321 
RNR — MOD 8 


ile , 


8765432 1 


87654321 


REJ — MOD 8 


8765432 1 


REJ — MOD 128 


HEX = i or ? 

ASCIl = 0 or 87654321 87654321 

0411 Ip 
87654321 Figure 37-5 Frame fields in X.25/X.75. 
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N(R) and N(S) values are presented in decimal format in modulo—§8 traces. 
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DCE’s N(S), form a numbering sequence for DCE I—frames. The arrows in 
Figure 37-7 indicate the sequence: the DTE expects to receive frame 0, the DCE 
sends frame 0. The DTE expects frame 1; it asks for frame 1 again; finally the 
DCE sends frame 1. And so on. 


The two inside columns reveal a similar pattern for DTE I—frames. 


5. Pand F. The status of the poll or the final bit is given in the P/F column. 
Whether this bit is the P or F bit is indicated for most frame types in Figure 37-5 
(under “CONTROL)). 


The setting of the P bit in an INFO frame often denotes the retransmission of an 
unacknowledged frame following a T1 timeout. 


6. Size. The number of bytes in each frame is given in this column in four decimal 
digits. The count begins with the address byte and excludes the two—byte FCS. 
Frames without I—fields show a count of two. 


7. Time. The time of the arrival of the end of the frame at the DTE or DCE monitor 
is provided by a 24—hour clock and posted to the trace display. The clock is 
accurate to the milli— or microsecond. 


When time values are incorporated in data, times posted to the trace display will 
not be affected when recorded data is played back, even at varying speeds. To 
incorporate time values into recorded data, make the following selections: 


e@ For bit—image data 


Data To Record: 
Time Ticks: CN 


or 


Data To Record: ie 
Time Ticks: OFF 

Frame Tirwaotarnpes es 
Timestamp Resolution: 


If time values are not incorporated in data during live recording, times on the 
trace during playback will be influenced by “local conditions” such as playback 
speed, idle suppression, etc. 
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8. Frame checking. An X.25 frame ends as soon as a’e flag or seven 1—bits in a row 
are detected. Ifa flag ends the frame, a frame check is performed and the result 
is posted both to the data display and to the BCC column of the trace display. 
The symbol{s) denotes a good frame check, while H symbolizes a bad frame. 


a for abort is posted to the display when a frame is ended by seven 1—bits. 


37.3 Monitor Conditions 


SEP ’95 


When the Layer 2 X.25 personality package is loaded in (via the Layer Setup screen), a set 
of conditions checks DTE and DCE leads both in monitor and emulate modes. This set of 
conditions is accessed by the DTE and DCE selections on the first rack of condition softkeys 
at Layer 2. See Figure 37-8. 


Figure 37-8 Unlike RCV conditions, the softkeys for DTE and DCE are valid when the INTERVIEW is 
monitoring the line passively. 


After the keyword DTE (or DCE) is written to the spreadsheet, a rack of softkeys appears 
that represent types of frames: INFO, SNRM, UA, and so forth. 


(A) Frame Types 


The softkeys for INFO, supervisory, unnumbered, and “other” frames are illustrated 
in Figure 37-9. Press a softkey to write one of these frame types to the Layer 2 
spreadsheet. DTE or DCE followed by a frame —type mnemonic—DTE INFO, for 
example, or DCE SNRM—is a complete condition and will come true if a matching 
frame is monitored. Address, poll/final, and BCC conditions may be added to the 
simple frame mnemonic, but they are optional. 
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Figure 37-9 Frame types. 


1. Info frames. INFO frames differ for MOD 8 and MOD 128 numbering schemes. 
(See Figure 37-5.) For spreadsheet conditions to match I—frames accurately, the 
correct numbering system (“Mode of Operation”) should be selected on the Frame 
Level Setup screen. 


2. Supervisory frames. The four supervisory—frame types that can be searched for on 
the data leads are RR (Receive Ready), RNR (Receive Not Ready), REJect, and 
SREJ (Selective Reject). These frames always contain N(R) fields (see 
Figure 37-5) and serve mainly to acknowledge or reject INFO frames. 


Like INFO frames, supervisory frames are constructed differently according to 
the numbering scheme, MOD 8 or MOD 128. 


3. Unnumbered frames. Unnumbered frames generally assist in link—setup and 
takedown. Different sset—mode commands are used in different protocols: 
SABM for LAPB MOD 8 and SABME for LAPB MOD 128. 


4. Other frames. Any frame type may be entered as a hexadecimal value instead of 
by name. Press the softkey for OTHER. See Figure 37-10. Then enter the hex byte 
in the form of two alphanumerics. Here, for example, is a SABM (with the P—bit 
set) entered as a hexadecimal: 


CONDITIONS: DCE OTHER 3F 


Address, poll/final, and BCC conditions may be appended to OTHER conditions. 
In MOD 8, the P/F bit is already specified in the hex entry, and a P/F condition 
will be ignored. 
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5. Address. An address condition may be added to INFO, supervisory, unnumbered, 
and OTHER conditions. Press the softkey for ADR=, shown in Figure 37-11. Then 
enter the hexadecimal address octet as two alphanumerics. The address octet °:, 
for example, appears as follows: 


CONDITIONS: DTE INFO ADR= 01 
To bypass the ADR= selection (as well as the other options on the same rack of 
softkeys in Figure 37-11) press [bor]. 


6. Poll/final bit. P/F conditions are optional for all frame types. P/F values of 0 or 1 
are entered by the softkey sequence in Figure 37-12. 


Press [co] to bypass the P/F= condition and the other conditions on the same 
softkey level in Figure 37-12. 


Figure 37-12 The value of the P/F bit may be chosen as a condition. 


(B) BCC Conditions 


DTE and DCE frames may be monitored for good and bad frame checks and for aborts. 
All DTE or DCE frames may be monitored with respect to frame checking, as in this 
example: 


CONDITIONS: DTE BDBCC 
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If you wish to count bad BCCs or aborts, use DTE or DCE conditions instead of RCV 
conditions. 


3. Address in supervisory frames. An address condition must be added to an RCV 
RR, RCV RNR, RCV REJ, or RCV SREJ condition. (In a DTE or DCE supervisory 
condition, the address is optional.) The address may be entered as in DTE/DCE 
conditions: 


CONDITIONS: RCV RR ADR= 01 


Or the address may be entered simply as COMMAND or RESP—RCV RR RESP, for 
example. COMMAND and RESP conditions will look for a specific address, 03 or 01, 
depending on the selection in the Emulate field on the X.25 Layer 2 Setup screen 
(see Section , above). A logical DTE will recetve commands addressed to 03, and 
it will receive responses that have the address 01. A logical DCE receives 
commands addressed to 01 and responses that use 03. 


CMND and RESP softkeys are shown in Figure 37-14. 


Figure 37-14 Addresses are required in RCV RR, RCV RNR, RCV REJ, and RCV SREJ 
conditions. 


4. Type invalid. RCV conditions can detect frames that are invalid “types”—the 
control field is missing, for example, or the I—field is missing in an I—frame. The 
Protocol Spreadsheet entry for this condition is RCV INVALID, and the softkey 
sequence is illustrated in Figure 37-15. 
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Figure 37-15 INVALID and UNKNOWN are frame types for RCV conditions. 


5. Type unknown. A frame may be valid in all respects but have a control field that 


indicates a nonstandard frame type. Such a frame may be matched by a RCV 
UNKNOWN condition (Figure 37-15). 


N(S) Error 


As a Layer 2 emulator, you do respond to INFO frames that have N(S) errors. These 
are detected as NS_ERR conditions, not as RCV INFO conditions. 


NS_ERRs apply only to frames received when you are emulating. The same frame that 


triggers an NS_ERR condition also may satisfy a DTE INFO or DCE INFO condition—but 
not a RCV INFO condition. 


NS_ERR will come true for any received frame whose N(S) value is not one higher than 
the previous N(S). 
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Figure 37-16 The PROTOCL key brings up six SDLC emulate conditions. 


In the first rack of condition softkeys at Layer 2, press PROTOCL. Then press the 
softkey for NS_ERR. See Figure 37-16. 
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(C) N(R) Error 


Received INFO or supervisory frames may have N(R) errors. Such errors are 
detected as NR_ERR conditions, not as RCV INFO or RR (or RNR or REJ) conditions. 


A valid N(R) is any value that (1) acknowledges a frame that is outstanding (waiting 
for acknowledgment); or (2) repeats the last acknowledgment. Any other N(R) value 
is detected as an error. 


(D) T1 Expired 
This condition detects the expiration of the T1 timeout—timer that is regulated on 


the X.25 Frame Level Setup screen. See Section 37.1(A), above. 


(E) Frame Sent 


This condition is true when, as a result of a SEND or RESEND action, a frame has been 
passed down to Layer 1. Note that merely SENDing a frame does not actually transmit 
the frame onto the line if, for example, Layer 1 is the X.21 package in call—setup 
phase. 


(F) Window Conditions 


The size of the Layer 2 retransmit window is configured on the X.25 Frame Level 
Setup screen. See Section 37.1(D). There are four conditions that test the current 
status of this window. They are WINDOW FULL, WINDOW EMPTY, WINDOW NOT_FULL, and 
WINDOW NOT_EMPTY. The softkey sequence for the WINDOW options is shown in 
Figure 37-17. 


Figure 37-17 When the retransmit window fills, Layer 2 stops buffering frames for retransmission. 


WINDOW FULL is true when the window is full of unacknowledged frames and the Layer 
2 protocol package will not buffer additional frames until some acknowledgment is 
received. 
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Each time an acknowledgment is received, the window is flushed to the extent of the 
acknowledgment. WINDOW EMPTY means that the latest acknowledgment was complete 
and left no frames outstanding (unacknowledged). If an RR response is received and 
the acknowledgment is only partial, this condition will be true: 


CONDITIONS: RCV RR RESP 
WINDOW NOT_EMPTY 


CAUTION: Window conditions are status conditions (see Section 31.2) 
and must always be used in combination with a transitional condition 
such as a RCV condition. 


(G) More to Resend 


Frames in the window may have to be resent, usually as the result of an idle—timer 
timeout or a Reject frame. One RESEND action retransmits one frame in the window, 
beginning with the earliest. Subsequent RESEND actions retransmit subsequent 
frames. The MORE_TO_RESEND and NO_MORE_TO_RESEND conditions allow you to 
retransmit the entire window, as in the “recover” state in this example: 


CONDITIONS: RCV REJ RESP 
NEXT_ST: recover 
STATE: recover 

CONDITIONS: ENTER_STATE 

ACTIONS: RESEND FIRST 

CONDITIONS: FRAME_SENT 
MORE_TO_RESEND 

ACTIONS: RESEND NEXT 

CONDITIONS: FRAME_SENT 
NO_MORE_TO_RESEND 

NEXT_ST: xfer 


MORE_TO_RESEND and NO_MORE_TO_RESEND conditions may be written to the Protocol 
Spreadsheet by the softkeys shown in Figure 37-18. 
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Figure 37-18 The MORE_TO_RESEND condition allows you to resend the entire window of 
frames and then stop when there are NO_MORE_TO_RESEND. 


CAUTION: MORE_TO_RESEND and NO_MORE_TO RESEND are status 
conditions (see Section 31.2) and must always be used in combination 
with a transitional condition such as FRAME_SENT. 


<a OMAN 
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37.5 Emulate Actions 


When you have completed a block of conditions in a Protocol Spreadsheet test at Layer 2, 
press to access the set of actions that can be taken as a result of the block of conditions 
coming true. The set of actions that are specific to the X.25 Layer 2 personality package 
are shown in the racks of softkeys in Figure 37-19. Except for ENHANCE and SUPPRES, the 
actions shown have meaning only when the INTERVIEW is emulating DTE or DCE, and 
not when it is monitoring the line passively. 
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Figure 37-19 Action softkeys specific to X.25 Layer 2. 


(A) Send Actions 


Press the softkey for SEND to access two racks of softkeys with names of frame types 
that may be named in SEND actions. All data generated by the Layer 2 X.25 package 
must be enclosed in a frame that is identified in a SEND action by type. (Only at Layer 
1 can data be generated as a simple character string without any protocol building 
blocks.) The complete set of frame types is given in Figure 37-20. 
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When conditions are true for a SEND action, frames are sent immediately down to 
Layer 1 to be transmitted there. (Note that when the X.21 Layer 1 package is loaded, 
the sending down of INFO frames will be conditional on data—transfer phase being 
active at Layer 1.) 


Figure 37-20 SEND actions always specify a frame type. 


1. INFO frames. SEND INFO is a complete action—entry. Address, poll bit, N(R), 
N(S), string, and BCC parameters may be added to an INFO frame, but they are 
optional. If no optional parameters are entered, the INFO frame will default to 
the following parameters: 


The address will be appropriate for an INFO frame sent by the “logical 
emulator” selected on the Frame Level Setup screen. See Section 37.1(B). 


The poll bit will be set to 1. 


The N(R) will increment to the “automatic” value, one higher than the last 
valid N(S) received. 


The N(S) will increment to the “automatic” value, one higher than the last 
valid N(S) sent. 


Since there is no default data—string, the I—field will be empty. 


The BCC will be good. 


The default parameters for INFO and other frames are given in Table 37-1. 


If a Layer 3 package is installed and Layer 3 data is being handed down to Layer 
2, the following condition—and—action trigger will accept this data and convey it 
properly to Layer 1: 
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CONDITIONS: DL_DATA REQ 
ACTIONS: SEND INFO " (DL_DATA)) " 


SEND INFO actions pass the INFO frame immediately to the next layer down. If the 
retransmit window is full, the frame is still sent—but it is not buffered in the 
window and cannot be resent. 


An INFO frame will be buffered for retransmission regardless of the status of the 
window if a specific value is entered for the NS= parameter (see “N(S),” below). 
The specific N(S) value will clear the window and the INFO frame will be 
buffered in the first window position. 


_ Table 37-1 
Default Parameters in SEND Actions 


ADR= 
logical logical 

SEND DTE DCE P/F NR= NS= STRING BCC 

fi, 4 INFO 01 03 1 AUTO AUTO none GDBCC 

ae SABM 01 03 1 N/A N/A N/A GDBCC 
UA 03 01 L N/A N/A N/A GDBCC 
DISC o1 03 1 N/A N/A N/A GDBCC 
DM 03 01 L N/A N/A N/A GDBCC 
FRMR 03 01 L N/A N/A none GDBCC 
SABME 01 03 1 N/A N/A N/A GDBCC 
RR CMND 01 03 1 AUTO N/A N/A GDBCC 
RR RESP 03 01 L AUTO N/A N/A GDBCC 
RNR CMND 01 03 1 LAST_NR N/A N/A GDBCC 
RNR RESP 03 01 L LAST_NR N/A N/A GDBCC 
REJ CMND 01 03 1 LAST_NR N/A N/A GDBCC 
REJ RESP 03 01 L LAST_NR N/A N/A GDBCC 
SREJ CMND 01 03 1 LAST_NR N/A N/A GDBCC 
SREJ RESP 03 01 [i LAST_NR N/A N/A GDBCC 
OTHER 01 03 N/A N/A N/A none GDBCC 


2. Unnumbered frames. SEND SABM, SEND UA, and so forth, are complete 
action—entries. Address, P/F—bit, string, and BCC parameters may be added to 
the SEND action, but they are optional. Default values are sent in the absence of 
specific optional entries: see Table 37-1. 


3. Supervisory frames. An address value must be added to SEND RR, SEND RNR, SEND 
REJ, and SEND SREJ actions. The address may be entered as a specific value. 


ACTIONS: SEND RR ADR= 03 
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Or the address may be entered simply as CMND or RESP—SEND RR RESP, for 
example. CMND and RESP frames will carry address 01 or 03, depending on the 
selection in the Emulate field on the X.25 Frame Level Setup screen . See Section 
37.1(B). Refer to Table 37-1 for the address values sent by the two different 
logical emulators. 


Figure 37-21 shows the address selections for all supervisory frames. 


Figure 37-21 An address value must be added to SEND RR, SEND RNR, SEND REJ, and 
SEND SREJ actions. 


Other frames. Any frame type may be entered in a SEND action as a hexadecimal 
value instead of by name. Press the softkey for OTHER, on the bottom rack in 
Figure 37-20. Enter the hex value in the form of two alphanumerics. Then press 
the softkey for ADR= (Figure 37-22) and enter an address value. Here is a 
DISConnect command entered as a SEND OTHER action: 


ACTIONS: SEND OTHER 43 ADR= 03 


P/F, N(R), and N(S) fields are implied in the user—entered hexadecimal control 
field. An address should be added to a SEND OTHER action, but if it is not, the 
default is the (uae acer 01 when the Emulate field on the X. 25 Frame Level 
Setup screen shows ;,t0Gicatore  . The address defaults to 03 for | teicat 


The other default paranicic: isa good BCC. (In MOD 128, P/F is not jnchideds in 
the hex entry and is a valid optional entry.) 
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Figure 37-22 SEND OTHER actions always specify a type value. 
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5. Address. An address may be specified for INFO, unnumbered, and OTHER frames. 


haracters. The address field °s , for example, appears as follows 
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anumerfic c 
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7. N(R). N(R) fields are transmitted in INFO and supervisory frames. 


To specify an N(R) value, press the softkey for NR= (see Figure 37-24). Enter a 
hexadecimal value written as one or two alphanumeric digits. For example, an 
entry that represented the highest valid N(R) in MOD 8 would be NR= 7. The 
highest valid entry in MOD 128 would be NR= 7F. 


Other N(R) options are ACK_NS, LAST_NR, and AUTO. (See Figure 37-24.) ACK_NS 
means that your N(R) will acknowledge (that is, it will be one higher than ) the 
last N(S) value you received. Normally this will be the correct N(R), except in 
cases where the last N(S) received was erroneous. The NR= ACK_NS selection 
allows you to overlook N(S) errors. 


8. 
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Figure 37-24 The N(R) field may be specified in INFO and supervisory frames to be sent. 


LAST_NR means that you simply repeat the last N(R) you sent. Normally this is the 
correct N(R) following a bad N(S). The NR= LAST_NR option allows you to force 
the other side to initiate recovery. 


AUTO means that you will behave as a normal X.25 Layer 2 station, ACKing valid 
N(S) values and repeating your last N(R) whenever an invalid N(S) is received. 
AUTO is the default N(R) selection in SEND INFO, SEND RR, SEND REJ, and SEND SREJ 
actions. See Table 37-1. 


N(S). N(S) fields are transmitted in INFO frames only. (See the frame—field 
diagrams in Figure 37-5.) Entries for N(S) in SEND INFO actions are optional. The 
softkeys that open below NS= are illustrated in Figure 37-25. 


To specify an N(S) value, press the softkey for NS=, then enter a hexadecimal in 
the form of one or two alphanumerics. Valid hex entries are the same as for 
N(R). A SEND INFO action that specifies an N(S) value—NS= 0, for example—will 
clear the window so that the INFO frame is buffered immediately. 
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Figure 37-25 The N(S) field may be specified in a SEND INFO action. 


Other N(S) options are RCVD_NR, SKIP, and AUTO. RCVD_NR means that you send 
the N(S) value that the other side says it is expecting. This is the valid N(S) in 
most cases, but not when you send two or more I—frames in a row without 
waiting for acknowledgment. 


SKIP means that you add one to your correct N(S). This will look to the other side 
as though the line has taken a “hit” and a frame has been lost. This selection 
causes the window to be cleared. © 


NS= AUTO is the default setting for SEND INFO actions. AUTO means that every new 
INFO frame sent will have an N(S) value of one higher than the previous. 


9. String. Strings are sent at X.25 Layer 2 only as adjuncts to frame—types when 
they are named in SEND actions. If you want to send a string of raw data without a 
protocol “envelope,” you must go to Layer 1 and send the raw string from there. 


Press the SEND softkey followed by the softkey for a frame type. Add any 
necessary or desired SEND options for the particular frame type. Then press the 
STRING softkey (Figure 37-25). 


There is no spreadsheet keyword that identifies send—strings at any layer. The 
spreadsheet compiler identifies strings by the quotation marks surrounding them. 
Always enclose strings in quotation marks. (To send an actual " —character in 
your string, type \" .) See Section 33 for more information on strings. 


Here is a simple SEND action that includes no options besides a string: 
ACTIONS: SEND FRMR " *:°°% " 


And here is a SEND action that includes a full complement of optional fields, 
including a string: 


ACTIONS: SEND INFO ADR= 03 P/F= 0 NR= AUTO NS= AUTO 
"440° 8 This is user data."' GDBCC 


Most ASCII—keyboard, control, and hexadecimal characters are legal in a 
send—string. Special keys ((r<), (Bk), (83J) are not legal. Refer to Table 33-2. 


To insert a canned fox message into a transmit string, type FOX inside double 
parens, as follows: (FOX) . Remember that the double parens are special 
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characters produced by the (cm)—(9) and (e~)—(#) combinations. Constants, 
counters, and flags can also be embedded in a string. See Section 33, Strings. 


10. BCC. There are three BCC options for every SEND action at X.25 Layer 2. One of 
the options, GDBCC, is the default. Any frame that does not request a bad BCC or 
an abort will have a good frame—check sequence calculated for it and appended 
to it. BCC also is an option for SEND actions at Layer 1; but it does not occur at 
Layer 3 or higher. 


Figure 37-26 Type of BCC is a SEND option for frames at Layer 2. 


The three softkey selections for BCC are shown in Figure 37-26. A 16—bit 
CCITT frame check is selected automatically for BOP protocols and cannot be 
changed or disabled. A bad BCC will be CRC—16 instead of CCITT. 


When ABORT is the BCC selection, instead of appending a proper frame check, 
the transmitter will hold the lead at mark for eight bits (or longer if the 
transmitter is idling ‘- ). Inside a frame, seven 1—bits in a row are sufficient to 
signal an abort. 


(B) Give Data 


GIVE_DATA is the [(F2] action on the first rack of action softkeys (refer to Figure 37-19). 
This action takes the I—field from a received INFO frame and passes it up to Layer 3 
along with a DL_DATA IND primitive. (See Figure 34-5 in the section, OSI 
Primitives on the Protocol Spreadsheet.) In an emulate mode, data is delivered up to 
Layer 3 only by one of two actions at Layer 2: GIVE_DATA, or else a DL_DATA IND 
primitive followed by the data string. 


(C) Resend 


The RESEND function is mapped to [F1] on the second layer of action softkeys at Layer 
2 for X.25. See Figure 37-27. The first RESEND action will resend the first frame in the 
window. The window is a queue that buffers INFO frames for retransmission in case 
one or more transmissions are lost or in error. 


The first frame in the window always is the earliest outstanding (unacknowledged) 
frame. Every time an acknowledgment is received, the window is cleared to the extent 
of the acknowledgment and a new “first—frame” position is established. The first 
RESEND after an acknowledgment always sends the first window frame. 
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Figure 37-27 The RESEND action allows you to recover from sequence errors. 


FRM 6 
FRM 7 
FRMO 8 2 
FRM 1 
FRM 2 


FRM 3 


WINDOW 


“—— pointer moves 
to here after 
four RESEND NEXTs 


Window moves to here 
after FRM 7 is acknowleged 
FRM 4 | (NR=0); pointer resets to 


“first in window” position 


Figure 37-28 Resends cause the pointer to move, while acknowledgments move the pointerand the 
entire window 
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The second and subsequent RESENDs following an acknowledgment also will send the 
first window frame, provided that the keyword FIRST is appended directly to the 
RESEND entry. Otherwise, they send the NEXT (second) and subsequent window 
frames. Figure 37-28 shows the position of the the resend “pointer” after four 
consecutive RESEND NEXT actions. RESEND NEXT is the default resend when neither 
FIRST nor NEXT is specified. 


The resend—pointer is reset to the beginning of the window automatically by any 
acknowledgment, or by a RESEND FIRST action in the spreadsheet program. 


1. Resend first/next. RESEND FIRST means that the resend—pointer is reset to the 
beginning of the window, the first frame in the window is resent, and the pointer 
is advanced to the second position in the window. The effect of a RESEND FIRST 
action is illustrated in Figure 37-29. 


The RESEND FIRST action makes it possible for you to resend all the frames in the 
window one by one, and then resend them again if necessary. 


2. P/F=loopback/0/1. The P/F—bit in the resend—frame can be set to 0 or 1 by this 


optional action. If PF= LOOPBACK, the bit will echo the last P/F—bit received. 
(Default is 1 in a RESEND action.) 
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Figure 37-29 RESEND FIRST resets the pointer, allowing you to resend the entire window 
repeatedly. 


(D) Reset N(R) and Reset N(S) 


RESET_NR and RESET_NS are the [F2) and [F3) actions on the second rack of action 
softkeys for X.25 Layer 2. (Refer again to Figure 37-19.) The sequence—number 
fields in I—frames and supervisory frames can be reset by these two Protocol 
Spreadsheet actions. Sequence numbers are not reset automatically during a test by 
any frame that is sent or received. 


RESET_NS also clears the transmit window. 
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37.6 Display Actions 


ENHANCE and SUPPRES pertain to lines of data on the Layer 2 protocol trace (see Section 
37.2). They do not suppress and enhance data on the raw—data display. Raw data is 
enhanced and suppressed at Layer 1. 


DTE, DCE, and RCV conditions can trigger an ENHANCE or SUPPRESS action. These conditions 
are active when the INTERVIEW is in monitor mode or in either of the emulate modes. 


(A) Enhance 


Whenever a DTE, DCE, or RCV condition comes true at Layer 2, the frame that satisfied 
the condition can be enhanced on the X.25 Layer 2 protocol—trace display, or it can 
be deleted from the trace completely. In an actions block on the Protocol 
Spreadsheet, press the ENHANCE softkey—{F2) on the third rack of action softkeys. 
Figure 37-30 shows the three softkey subselections beneath ENHANCE. They are 
REVERSE, BLINK, and LOW. 
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Figure 37-30 Selected frames on the protocol trace may be enhanced or suppressed. 
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Reverse —image and blink enhancements affect the plasma—display screen. In 
addition, a low—intensity enhancement can be applied to screens that are transmitted 
to a black—and-—white monitor connected at the RS—170 port at the rear of the 
INTERVIEW. 

Reverse, blink, and low enhancements can be mapped to colors on a color monitor 
attached at the INTERVIEW’s RGB port (Figure 1-6). See Section 18.2 for an 
explanation of how reverse, blink, and low enhancements relate to character and 
background colors in the RGB output. 
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Figure 37-31 A retransmitted DTE I—frame has been enhanced. 


Figure 37-31 shows one screen of a Layer 2 protocol trace in which DTE INFO 
frames with the poll bit set to 1—retransmitted DTE INFO frames, in other 
words—have been enhanced in reverse video. The trigger that caused this 
enhancement was as follows: 


CONDITIONS: DTE INFO P/F= 1 
ACTIONS: ENHANCE REVERSE 


(B) Suppress 


Individual frames that are suppressed in Layer 2 actions are deleted from the trace 
display. Figure 37-30 shows the softkey path to SUPPRES. 


Automatic Primitives 
In a Section 34, Table 34-2 lists the OSI service primitives that are monitored at the 


boundaries of Layer 2 as trigger conditions, and sent up to Layer 3 or down to Layer 1, as 
user—entered spreadsheet actions. These primitives are layer—specific rather than 
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protocol—specific and are not part of the personality package for X.25 Layer 2; but a few 
of the primitives are set in motion automatically by X.25 Layer 2 spreadsheet actions. 
These automatic primitives can be thought of as part of the Layer 2 actions themselves, 
and by extension, as part of the X.25 protocol package. 


Table 37-2 gives the set of X.25 Layer 2 actions that have action—primitives built into 
them. For example, whenever a GIVE_DATA action occurs at Layer 2,a DL_DATA IND 
primitive is forwarded to Layer 3, where a DL_DATA IND condition may be waiting to 
monitor it. 


Whenever a SEND or RESEND action is initiated at Layer 2,a PH_DATA REQ primitive is 
sent downward along with the PH data (the entire frame). 


If a SEND or RESEND action is triggered at Layer 2 while the physical connection at Layer 1 
is inactive, Layer 2 will sense the absence of a physical connection and delay the 
PH_DATA REQ. Instead it will send a PH_ACTIVATE REQ primitive. Only when a 
PH_ACTIVATE CONF has been returned by Layer 1 will Layer 2 release the data and the 
data primitive. 


NOTE: The RS—232 interface does not distinguish active/inactive 
status at the physical level. This interface returns PH_ACTIVATE 
CONF automatically whenever it sees PH_ACTIVATE REQ. 


Table 37-2 
Automatic Primitives Generated at X.25 Layer 2 


X.25 

Layer 2 Automatic To 
Action Primitive Layer 

GIVE_DATA DL_DATA IND 3 

SEND {TYPE} (PH_ACTIVATE REQ*) 1 

PH DATA REQ 1 

RESEND (PH_ACTIVATE REQ*) 1 

PH_DATA REQ 1 


*Sent if Layer 1 shows inactive status. PH_DATA REQ delayed until PH_ACTIVATE 
CONF returned by Layer 1. 
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37.8 Programming Example: Converting Protocol Bytes 
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to Hexadecimal 


Listed below is a simple, four—trigger test that enhances the “readability” of the raw 
display of X.25 data. When this test is entered on the trigger menus or anywhere in the 
Protocol Spreadsheet program at Layer 1, frame—level and packet—level protocol bytes on 
the raw—data display are converted automatically to hexadecimal, while all user data is 
translated into ASCII characters. Figure 37-32 shows the same data both before and after 
the test has been applied. 


Figure 37-32 In the X.25 data on the right, a simple enhancement program has converted protocol bytes 
to hexadecimal. 


Because it occupies a single state, the protocol—hex test can be entered on the trigger 
menus; or it may be included in the Protocol Spreadsheet program in this form: 


LAYER: 1 
TEST: ptcl_hex 
STATE: enhance 
CONDITIONS: DTE STRING " [FFRRC XXXXXXX0)) (C OXXXKXXX)) KK] (CXXXXXXXOD ' 
ACTIONS: ENHANCE DTE HEX OFF 
CONDITIONS: DTE GOOD_BCC 
ACTIONS: ENHANCE DTE HEX ON 
CONDITIONS: DCE STRING " [FFF XXXXXXX0)) (COXXXXXXX)) K] (CXXXXXXKXO} " 
ACTIONS: ENHANCE DCE HEX OFF 
CONDITIONS: DCE GOOD_BCC 
ACTIONS: ENHANCE DCE HEX ON 


In the strings, F] 5 (rs) 


(2]) looks for the beginning of the frame. The first bit 


mask—(XXxXxxxx0)) —looks for I—frames. The second bit mask looks for a Q 


org a 


(“data —qualified”) bit that equals zero. The] entry ((&k)) causes the search string to skip 
one byte, the LCN byte in the packet header. The third bit mask looks for data packets. 
Only unqualified data packets satisfy the string and turn the hex enhancement off. The 
user data that follows is translated into ASCII. 


The test in this form makes two assumptions: the numbering mode is MOD 8 and apart 
from X.29, no protocol is implemented above Layer 3. 
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37.9 Programming Example: A Simple “Automatic” Layer 2 
X.25 Test 


Here is a simplified test that makes Layer 2 “automatic” and “transparent” when you are 
working at Layer 3 or higher. 


The test initiates a link—startup sequence when a DL_CONNECT REQ primitive arrives 
from Layer 3. This primitive will be sent down automatically at Layer 3 as soon as a SEND 
RESTART or other Layer 3 SEND action is attempted. 


Automatic Layer 2 X.25 Test: 


LAYER: 2 
STATE: init 


CONDITIONS: DL_CONNECT REQ 
ACTIONS: SEND SABM P/F=1 
TIMEOUT t1 RESTART 3.000 


CONDITIONS: RCV UA P/F=1 

ACTIONS: DL_CONNECT CONF 
TIMEOUT ti STOP 
RESET_NR 
RESET_NS 

NEXT_STATE: info_xfr 


CONDITIONS: TIMEOUT t1 
ACTIONS: SEND SABM P/F=1 
TIMEOUT t1 RESTART 3 


CONDITIONS: RCV SABM 
ACTIONS: DL_CONNECT IND 
TIMEOUT lyr3_resp RESTART 1 


CONDITIONS: DL_CONNECT RESP 
ACTIONS: SEND UA P/F= LOOPBACK 
RESET_NR 
RESET_NS 
NEXT_STATE: info_xfr 


CONDITIONS: TIMEOUT lyr3_resp 
ACTIONS: PROMPT “Layer 3 not responding” 


STATE: info_xfr 


CONDITIONS: DL_DATA REQ 
ACTIONS: SEND INFO " (DL_DATA) " 


CONDITIONS: RCV INFO 
ACTIONS: SEND RR RESP 
GIVE_DATA 


CONDITIONS: T1_EXPIRED 
ACTIONS: RESEND FIRST P/F= 1 


CONDITIONS: RCV REJ RESP 
NEXT_STATE: xmt_wndw 


SEP ’95 


37 X.25 Layer 2 


STATE: xmt_wndw 


- CONDITIONS: ENTER_STATE 
ACTIONS: RESEND FIRST 


CONDITIONS: FRAME_SENT 
MORE_TO_RESEND 
ACTIONS: RESEND NEXT 


CONDITIONS: FRAME_SENT 
NO_MORE_TO_RESEND 
NEXT STATE: info_xfr 


The link startup also can be initiated from “below,” by a SABM received from the other 
side of the link. Note that in this Layer 2 program, the UA response to a SABM is made 
contingent on a Layer 3 program above that acknowledges the link—startup 
(DL_CONNECT) indication. The link establishment is designed to fail (while displaying 
the operator prompt, “Layer 3 not responding”) unless the following minimum Layer 3 
program is included on the Protocol Spreadsheet: 


LAYER: 3 


STATE: dl_connect 


CONDITIONS: DL_CONNECT IND 
ACTIONS: DL_CONNECT RESP 


Here is a fuller Layer 3 program that initiates link setup and also handles the transfer of 
Restart packets that brings the interface to the Ready (for calls) state. 


LAYER: 3 
STATE: di_connect 


CONDITIONS: ENTER_STATE 
ACTIONS: DL_CONNECT REQ 


CONDITIONS: DL_CONNECT CONF 
NEXT_STATE: packet_level_ready 


CONDITIONS: DL_CONNECT IND 
ACTIONS: DL_CONNECT RESP 
NEXT_STATE: packet_level_ready 


STATE: packet_level_ready 


CONDITIONS: ENTER_STATE 
ACTIONS: SEND RESTART 


CONDITIONS: RCV RESTART 
ACTIONS: RESET_PR_PS 
NEXT_STATE: ready_to_call 


CONDITIONS: RCV RESTART_CONF 
ACTIONS: RESET_PR_PS 
NEXT_STATE: ready_to_call 


STATE: ready_to_call 
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In info_xfr state, the test receives DL_DATA from Layer 3 and sends it down to Layer 2. It 
gives DL_DATA up to Layer 3. Recovery actions are taken, as follows: when T1 expires, 
the test resends the first frame in the window. When a REJ frame is received, the test 
moves to xmt_wndw state and resends the entire window before returning to info_xfr state. 
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Figure 38-1 The X.25 personality package for Layer 3 is loaded from the Layer Setup screen. 
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Figure 38-2 Protocol configuration screen for X.25 Layer 3. 
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Layer 3 X.25 is a “layer personality package” of functions that are loaded into memory from disk 
via the Layer Setup screen. Figure 38-1 shows the Layer Setup screen configured to load in the 
Layer 2 and Layer 3 X.25 packages from floppy—disk, Drive 2. Refer to Section 8 for details on 
operating the Layer Setup screen. 


The Layer 3 X.25 package consists of the following: 


@ Aspecial X.25 Packet Level Setup screen (shown in Figure 38-2) that controls certain 
parameters when the unit is tracing or emulating X.25. 


e A protocol trace (illustrated in Figure 38-4) that distills from X.25 data the packet—level events 
that have protocol significance. This trace is accessible by softkey in Run mode at all times. 


e A group of conditions and actions at Layer 3 on the Protocol Spreadsheet that facilitate X.25 
programming. Figure 38-9 shows the softkey path to the first rack of condition softkeys when 
the X.25 package is loaded in at Layer 3. 


38.1 Packet—Level Setup 


The X.25 Packet Level Setup screen must be configured correctly for an accurate trace 
display and for proper emulation. 


To bring up this screen, first go to the Layer Setup screen (press frosma, [F5]). Execute the 
X.25 selection at Layer 3: X.25 should appear in the Packages Loaded column. Press 
(labeled PROTSEL) to bring up the prompt to Select Protocol Configuration Screen. Then press 
(LAYER-3) to call up the X.25 Packet Level Setup screen. 


The five parameter fields on this screen as well as the path—data entry fields are shown in 
Figure 38-2. Emulate, Window Size, Low Outgoing Channel #, High Outgoing Channel #, and the 
entire path—data area apply only to interactive (emulate) tests. Mode of Operation must be 
configured correctly for the protocol trace as well as for proper emulation. 
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(A) Emulate Logical DTE/DCE 


iaidaaen are tue poecaons 1 in 1 the Emulate field on the X.25 Packet Level Setup screen, 
SRDGICAED LOGICAL DOE: . The entry in this field determines the order of 
secaineat ies LCNs a are eee dynamically to call requests during interactive 
testing. 


Configured as a logical DTE, the INTERVIEW assigns LCNs in a descending 
sequence beginning with the High Outgoing Channel #. See Section (D), below. 
Configured as a logical DCE, the INTERVIEW assigns LCNs in ascending sequence 
beginning with the Low Outgoing Channel #. 


al BB 3 to 3 


ati 


(B) Mode of Operation 


The Mode of Operation field sua baw mode of ra DATA and supervisory 


MOD 8 uses sequence numbers 0-7. MOD 128 adds an extra byte to the control 
field in DATA, RR, RNR, and REJ packets. See Figure 38-6. This extra byte allows 
sequence numbers in a range of 0-127. 


The correct “modulus” must be selected in this field in order to conduct interactive 
communications and also to generate an accurate X.25 Layer 3 trace. 


(C) Window Size 


Any window size may be entered up to the current modulus minus one: 7 or 127. 

The window size is the maximum number of unacknowledged data packets that Layer 
3 will buffer for retransmission. When the limit is reached, any further data packets 
that are named in SEND actions triggered at Layer 3 will be passed to Layer 2 but not 
buffered for resending. 


According to CCITT Recommendation X.25, the standard window size is 2. This 
means that two packets can be outstanding (unacknowledged) at a time. 


The window is a queue that buffers packets for retransmission in case one or more 
transmissions are lost or in error. A RESEND action will resend the first (earliest) 
packet in the window. Successive RESENDs will send successive packets until there are 
no more packets to resend; or until the window is reset by an acknowledgment or by a 
RESEND FIRST action. 


(D) Low Outgoing Channel#/High Outgoing Channel# 


Logical Channel Numbers (LCNs) may be assigned dynamically on a per—call basis; 
or they may be reserved during Program mode for a particular call destination (or 
“path”) by means of an entry in the LCN column on the X.25 Packet Level Setup 
screen. 


If the LCN column on the Packet Level Setup screen is left blank with respect to a 
particular call destination (“path”), an LCN will be assigned dynamically each time 
the INTERVIEW initiates a call on that network path, as follows: 
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If the INTERVIEW has been configured as a logical DCE on the Layer 3 Protocol 
Configuration screen, it will select the Low Outgoing Channel number for the first 
call to the DTE. Assuming that the first call still is in session, the next call initiated 
by the INTERVIEW will have the next higher LCN, and so forth, to the upper limit 
for LCNs established in the High Outgoing Channel# menu field. 


If the INTERVIEW has been configured as a logical DTE, the first call initiated by 
the INTERVIEW will receive the High Outgoing Channel number. If the first call 
remains in session, the second call will have the second—highest LCN, and so forth, 
to the lower limit for LCNs set in the Low Outgoing Channel¥# field. 


(E) Path 


(F) 


“Path” is the route of a Call Request packet through the X.25 network, on the way to 
its destination address. Call Request packets establish the path of a call. When data 
packets enter the network, they carry the same LCN as the call packet. They use the 
LCN to identify themselves at each network node, where they are routed along the 
path already established for the call. 


Packets that are programmed to be “sent” on the Protocol Spreadsheet must indicate 
their destination—that is, they must declare the call that they belong to. In the 
network, they will use the LCN to identify their call. But the LCN cannot be used for 
identification on the INTERVIEW’s Protocol Spreadsheet, since LCNs usually are 
assigned dynamically at the time of the call—in which case they cannot be 
preprogrammed. 


Instead, packets on the spreadsheet are provided with a “path” number that ties 
them, on the X.25 Packet Level Setup screen, to a particular set of Call Request 
parameter values. Here is an example of how the procedure works: 


On the Packet Level Setup screen (see Figure 38-3), the following entry is made in 
the CALLED column for Path #0: 300170345678. On the Protocol Spreadsheet, this 
Actions entry is made: SEND CALL PATH= 0. 


When the SEND action is triggered, a Call Request packet will be formed with the 
Called address given for Path #0 on the Packet Level Setup screen: 300170345678. 
An LCN will be assigned to this call packet dynamically, according to the rules for low 
and high outgoing channel numbers outlined in Section 38.1(D), above. As long as 
the call is active, data packets and other packets sent on this path—for example, SEND 
DATA PATH= 0—will carry the same LCN. 


LCN 

Normally the LCN field for a particular call (or “path”) is left blank. During Run 
mode when the Call Request is created, the LCN is assigned dynamically according to 
the rules for low and high outgoing channel numbers described above. For the 


duration of the call, data packets and other packets are constructed with the same 
LCN. 
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Figure 38-3 Packet—level setup screen with sample data. 


An LCN also can be predefined by the user. This designation is made in the LCN 
column of the Packet Level Setup screen, not on the Protocol Spreadsheet. The SEND 
action on the spreadsheet still references only the path number. On the Packet Level 
Setup screen, that path number is correlated to the LCN that the user enters on the 
same row. 


The LCN field is referred to as a “hex” field. This means that each column (character 
space) in the data—entry field will equate to one 4—bit, hexadecimal digit on the 
actual data screen. For example, a data screen may show the two—character sequence 
°,23, where the second, third, and fourth digits represent the LCN. The LCN entry on 
on the Packet Level Setup screen was 123. Or the character data may show this 
sequence: °.*s. The LCN on the setup screen was 1E (also 01E). 


(G) CALLED 


Enter the called address in this field. Addresses are considered “decimal” entries. 
This means that each column or character space in the data—entry field will equate to 
a 4—bit, binary—coded decimal (BCD) digit on the actual data screen. Use the 
numbered keys to make this entry—do not use the («J key to turn on the hex 
function. A sample address entry is shown in Figure 38-3. 


(H) CALLING 


Enter the calling address in this field. (Logical DTEs often omit this address: the 
network knows the addresses of dedicated lines coming into the node and may not 
require them.) 
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Addresses are considered “decimal” entries. This means that each column or 
character space in the data—entry field will equate to a 4—bit, binary—coded decimal 
(BCD) digit on the actual data screen. Use the numbered keys to make this 
entry—do not use the ("«] key to turn on the hex function. A sample address entry is 
shown in Figure 38-3. 


Do not make any allowance in this field for the Address Length byte (see 
Figure 38-6). That byte is provided automatically. 


FACILITIES 


Enter the entire Facilities field as it will appear in the Call Request packet. Orit the 
Facilities Length byte; that is handled automatically. 


The FACILITIES field is referred to as a “character” field. This means that 
characters—including hexadecimal characters—in the data—entry field will equate 
one—for—one with the characters on the actual data screen. 


The Facilities entry in Figure 38-3 will be transmitted in a Call Request packet exactly 
as it appears in this field. With a Facilities Length byte preceding it, it will look like 
this on the data display: °2%%. 


DATA 


Enter the Data field as it will appear in the Call Request packet. If you want a Data 
field that is longer than the ten character spaces in the DATA field, you can append a 
string to your Call packet on the Protocol Spreadsheet. 


The Data field on the Packet Level Setup screen is a “character” field. This means 
that the Data entry in Figure 38-3 will be transmitted exactly as it appears in this 
field. (As in any transmit string on an INTERVIEW screen, in normal bit order the 
rightmost bit in the leftmost byte will be the first bit transmitted.) 


Based on the entries for Path #0 in Figure 38-3, the INTERVIEW will send the 
following Call Request packet in a SEND CALL PATH= 0 action. Frame—level bytes are 
not shown. Assume an LCN of 01E. 


hex: 


4 8M F070 856 78 On 144% 0% 


ASCII: 


OST EBHPIAVxKxhHEHEUUD 
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38.2 Protocol Trace 


The Layer 3 X.25 package includes an automatic packet—trace display that summarizes 
packet—level activity. This trace mode is enabled whenever the unit is in Run mode, both 
real—time and frozen. 
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]DCE WW4 DATA 9430 1751:18.484 ff || 
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IDCE @04 DATA 0 2Q YOW8_ 1751:18.728 II 
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Figure 38-4 Each horizontal row on the trace display represents a packet. 


While the unit is in Run mode, press the softkey for PROTOCL ((F2] on the primary rack of 
display—mode softkeys) and then the softkey for L3TRACE ((F2])to bring the protocol trace 
for X.25 Layer 3 to the screen. Figure 38-4 is an example of this trace display. Each 
horizontal row in the trace represents a packet. 


(A) The Protocol Trace in Freeze Mode 


Press to prevent the addition of new data to all the display buffers, including the 
trace buffers. The frozen trace display may be scrolled through or paged through. The 
top line always is the cursor line (though there is no actual cursor on the trace 
display). Pressing or (4) moves the viewing “window” down relative to the data to 
add one line of fresher data to the bottom of the screen. Pressing or (t} moves the 
viewing window up to add a line of older data to the top of the screen. 


Depression of the (&é] key adds 15 lines—one full page—of newer frames to the 
frozen trace screen. Depression of [Fist] adds 15 lines of older frames. 


The packet displayed on the top line of frozen trace —data will appear in the first 
frame in the raw—data or data—plus—leads display. ‘To view the character data that 
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generated a particular line in the trace display, use (ie) or (8) (or [t) or &)) to move 
the line in question to the top of the screen. Then press one of the data softkeys. 


For example, the Call Request packet traced on the top line of the display in 


Figure 38-4 also is contained in the frame at the top left of the data display in 
Figure 38-5. This correlation is automatic. 
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Figure 38-5 Data—display of Protocol Trace shown in Figure 38-4. 
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TYPE 


DATA — MOD 8 
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RR — MOD 128 


87654321 87654321 
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Figure 38-6 X.25 packet fields. 
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(B) Trace Columns 


The columns in the protocol trace for Layer 3 X.25 are explained below. 


1. 


oe 


4. 


38-12 


Source. The SRC column identifies the lead on which the packet was monitored, 
TD (DTE) or RD (DCE). This column identifies the physical source of the packet, 
not the logical source. The physical DTE uses the TD lead to transmit. The 
physical DCE uses RD to transmit. 


Just as on the data display, RD data is underlined. 


LCN. The LCN for each packet is given in this three—column “hex” field. Each 
column displays a hexadecimal digit (0 through F) that represents four bits out of 
the 12—bit LCN. 


Type. The mnemonic (abbreviated) names for seventeen packet types as they 
appear in the TYPE column of the protocol trace are shown in Figure 38-6 under 
“TYPE.” Ifa Type octet does not fit any of the patterns in the figure, the packet 
it listed in the TYPE column as UNKWN followed by the hexadecimal value of the 
type byte: UNKWN=03. 


If the number of bytes in the packet is below the required minimum, the packet is 
posted as INVALID. 


P(R) and P(S). One column on the packet—level trace is devoted to P(R) values, 
and one column to P(S). The packet types that include P(R) or P(S) fields in 
their control fields are indicated in Figure 38-6. P(R) and P(S) occupy three bits 
each in modulo 8, seven bits each in modulo 128. 


hexadecimal characters. 
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P(R) and P(S) values are presented in decimal format in modulo—§8 traces. Each 
column displays a single digit that represents a 3—bit binary value (0 through 7). 
For modulo 128, the values °% to’r are given in “character” format, where the 
columns contain a two—digit hexadecimal character (see Figure 38-7). 


Note that the Pr and Ps columns on the trace are staggered to suggest four 
columns. The two outside columns, comprised of the DTE’s P(R) value and the 
DCE’s P(S) value, form a numbering sequence for DCE data packets. The arrows 
in Figure 38-8 indicate the sequence: the DCE sends packet 4, the DTE 
acknowledges 4 by returning P(R) 5; the DCE sends 5, the DTE expects 6; the 
DCE sends 6, the DTE expects 7; the DCE sends 7, the DTE expects 0; the DCE 
sends 0. 


Figure 38-8 Pr and Ps columns are staggered, with the outside columns representing the 
sequence of DCE numbered data packets. 


The two inside columns reveal a similar pattern for DTE data packets (and DCE 
acknowledgements). 


Q, D, and M. QDM is a three—column field. If the Q (data—qualified) bit is set in 
a data packet, a Q will appear in the @ column for that row. See Figure 38-4 for 
examples of this letter—Q display. The position of the Q—bit in the first packet 
byte is indicated at the top left of Figure 38-6. 


When the D (delivery) bit is set in a Call, Call Accept/Connect, or Data packet, 
the letter D appears in the D column. The position of the D—bit in the first packet 
byte is indicated in Figure 38-6. 
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When the M (more) bit is set in a data packet, the letter M appears in the M 
column on the trace display. The position of the M—bit in the Type field of data 
packets is shown in Figure 38-6. 


Misc. The MISC field presents up to 16 bytes of character data (decoded in hex) 
for all packet types other than data packets that contain data beyond the Type 
octet. All such packets and their “miscellaneous” fields are indicated on the right 
half of Figure 38-6. 


Twelve bytes of “miscellaneous” data were expanded for the Call packet in the 
trace in Figure 38-4. The data in this example includes the address—length byte, 
four called—address bytes, the facilities—length byte, two facilities bytes, and four 
bytes of call—user data. 


Size. The number of bytes in each packet is given in this field in four decimal 
digits. 


Time. The time of the arrival of the end of the frame containing the packet at the 
DTE or DCE monitor is provided by a 24—hour clock and posted to the trace 
display. The clock is accurate to the milli— or microsecond. 


When time values are incorporated in data, times posted to the trace display will 
not be affected when recorded data is played back, even at varying speeds. To 
incorporate time values into recorded data, make the following selections: 


@ For bit—image data 


Data To Record: | BIOMAGE — (Record Setup menu; see Section 7) 
Time Ticks: ON: (Front—End Buffer Setup screen; see Section 9) 


@ For character data 


If time values are not incorporated in data during live recording, times on the 
trace during playback will be influenced by “local conditions” such as playback 
speed, idle suppression, etc. 


Frame checking. An X.25 frame ends as soon as ae flag or seven 1—bits in a row 
are detected. If a flag ends the frame, a frame check is performed and the result 
is posted both to the data display and to the BCC column of the trace display. 
The symbol[é] denotes a good frame check, while H symbolizes a bad frame. 


for abort is posted to the trace row when a frame is ended by seven 1 —bits. 
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38.3 Monitor Conditions 


When the Layer 3 X.25 personality package is loaded in (via the Layer Setup screen), a set 
of conditions checks DTE and DCE leads both in monitor and emulate modes. This set of 
conditions is accessed by the DTE and DCE selections on the first rack of condition softkeys 
at Layer 3. See Figure 38-9. | 


Figure 38-9 Unlike RCV conditions, the softkeys for DTE and DCE are valid when the INTERVIEW is 
monitoring the line passively. 


After the keyword DTE (or DCE) is written to the spreadsheet, a rack of softkeys appears 
that represents types of packets: DATA, RR, RNR, REJ, CALL, and so forth. 


(A) Packet Type 


The softkeys for data, supervisory, unnumbered, and “other” packets are illustrated 
in Figure 38-10. 


Press a softkey to write one of these packet types to the Layer 3 spreadsheet. DTE or 
DCE followed by a packet— type mnemonic—DTE DATA, for example, or DCE CLEAR—is a 
complete condition and will come true if a matching packet is monitored. An LCN 
condition may be added to the simple packet mnemonic, but it is optional. Other 
optional conditions that may apply are Q—bit value, D—bit value, M—bit value, cause 
code, and diagnostic code. 


NOTE: A packet— type condition will not come true with respect to a 
packet that is inside a frame with a bad frame check, or inside an 
aborted frame. 


1. Data packets. Data packets differ for MOD 8 and MOD 128 numbering schemes. 
(See Figure 38-6.) For spreadsheet conditions to match data packets accurately, 
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the correct numbering system (“Mode of Operation”) should be selected on the 
Packet Level Setup screen. 


Figure 38-10 Packet types. 


When DTE or DCE is monitored for a data packet, a specific LCN may be 
specified in the spreadsheet condition. A specific value for the Q—, D—, or 
M-—bit also may be indicated in the rack of spreadsheet softkeys just below DATA. 
(Refer to Figure 38-12.) 


Supervisory packets. The three supervisory— packet types that can be searched for 
on the data leads are RR (Receive Ready), RNR (Receive Not Ready), and 
REJect. These packets always contain P(R) fields (see Figure 38-6) and serve 
mainly to acknowledge or reject data packets. 


Like data packets, supervisory packets are constructed differently according to 
the numbering scheme, MOD 8 or MOD 128. 


When DTE or DCE is monitored for a supervisory packet, a specific LCN may 
be specified in the spreadsheet condition. See Figure 38-11. 


Unnumbered packets. Unnumbered packets generally assist in call setup, call 
management, call clearing, and subscription services. 
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The thirteen unnumbered packet types are laid out consecutively from CALL to 
DIAG on the softkey racks in Figure 38-10. Because these packets lack P(R) and 
P(S) sequence numbers, they are constructed identically for MOD 8 and MOD 
128. 


All unnumbered—packet conditions may be made specific to a particular LCN. 
Call and Call Confirm conditions may specify a D—bit value (Figure 38-13). 
Restart, Reset, Clear, and Registration Confirm conditions may optionally test 
for causes and diagnostic codes (see Figure 38-14, Figure 38-15, and 

Figure 38-16). Diagnostic packets (F5 on on the bottom rack of softkeys in 
Figure 38-10) also may specify a diagnostic code. 


4. Other packets. Any packet type may be entered as a hexadecimal value instead of 
by name. Press the softkey for OTHER. (See F6 in the bottom rack of softkeys in 
Figure 38-10.) Then enter the hex byte in the form of two alphanumerics. Here, 
for example, is a Clear Request entered as a hexadecimal: 


CONDITIONS: DCE OTHER 13 


(B) LCN 


All DTE and DCE conditions that name a packet type may specify one particular 
LCN (logical channel number) as an added condition. For example, a spreadsheet 
condition may be satisfied by any DTE Clear Request packet: 


CONDITIONS: DTE CLEAR 


Or it may be satisfied by a DTE Clear Request packet only if it carries an LCN of, 
say, 005: 


CONDITIONS: DTE CLEAR LCN= 005 
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Figure 38-11 LCN is the Condition option available for these nine packet types. 


Figure 38-11 indicates the packet types that offer LCN as their only Condition 
option. 


Enter the LCN as one, two, or three hexadecimal digits. Type each digit as an 
alphanumeric in the range 0—9 and A—F (or a—f): do not use the |") key. Each digit 
will represent four bits of the 12—bit LCN. A single—digit or two—digit entry will 
represent the low—order bits, with the high—order bits zero—filled. Thus LCN= 005 is 
the same entry as LCN= 05 or LCN= 5. 


(C) Q, D, and M Bits 


Q-, D-, and M—bit values of 0 or 1 may be specified in Layer 3 conditions that 
search for DATA packets. See Figure 38-12. 
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Figure 38-12 When data packets are monitored, Q, D, and M values of 1 (along with LCN values) 


A D-—bit value also may be 
Figure 38-13. 


The positions of the Q—, D 
Figure 38-6. 


may be specified. 


specified for Call and Call Confirm packets: see 


—, and M-—bits in the packet header are illustrated in 
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Figure 38-13 Conditions that look for Call and Call Confirm packets also can test for LCN and 
D-—bit values. 


(D) Cause and Diagnostic Value 


Conditions that look for Restart, Reset, Clear, and Registration Confirm packets may 
be refined further to test for a particular cause code and/or diagnostic code. 


1. Cause. The names of causes as well as their hexadecimal values are indicated on 
the softkey— prompt line near the bottom of the Protocol Spreadsheet screen. To 
specify a particular cause, the user does not have to memorize cause codes or 
consult a table. The user simply presses (F2], ROLL, and repeats the keystroke to 
cycle through the list of cause names for a given packet type. Figure 38-14 shows 
the cycle of causes that pertain to Restart packets. The user presses [F1], SELECT, 
when the right cause has “rolled” up onto the prompt line. The SELECT softkey 
writes the current cause onto the spreadsheet screen. 


Here is an example of a cause—code entry on the Protocol Spreadsheet: 
CONDITIONS: DCE CLEAR CAUSE= NOT_OBTAINABLE 


Causes also may be entered into the spreadsheet test as two hexadecimal digits, 
as in this example: 


CONDITIONS: DCE CLEAR CAUSE= 0D 


Notice that each digit is an alphanumeric in the range 0—9 and A —F (ora-—f): do 
not use the (=x} key. 
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Figure 38-14 A Restart packet may be tested for one of these four causes. 
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Figure 38-16 These four packet types (plus Diagnostic) allow you to enter a diagnostic—code value 
as a spreadsheet condition. 


2. Diagnostic code. Diagnostic—code values are optional conditions for the 
following packet types: Restart, Reset, Clear, Diagnostic, and Registration 
Confirm. Figure 38-16 shows the softkey sequences that branch down to the 
diagnostic—code condition for most of these packet types. 


Enter the diagnostic code as two hexadecimal digits. Type each digit as an 
alphanumeric in the range 0—9 and A—F (or a—f): do not use the (v=) key. Here is 
an example of a spreadsheet condition that specifies both a cause and a 
diagnostic code: 


DCE RESET CAUSE= LOCAL. PROCEDURE_ERROR DIAGNOSTIC= 01 
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38.4 Emulate—Mode Conditions 


The remaining conditions are functional only when the Line Setup menu is configured for 
siesta tesescacsti esas seas pasos past 
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(A) Receive Conditions 


Like DTE and DCE conditions, RCV conditions monitor a data path for X.25 packet 
types. RCV conditions operate only in emulate modes, and they check only the data 
path that the INTERVIEW is not using to transmit. While a RCV condition may look 
like a DTE or DCE condition—RCV DATA Q looks the same as DCE DATA Q—there are 
important differences that are noted below. 


1. Access to the data interface. The INTERVIEW is a layered emulator. The 
significance of this is that Layer 3 and higher layers have no direct access (in 
Emulate modes) to the physical layer, Layer 1. In practice this means that a RCV 
condition at Layer 3 does not see packets on the line. It only sees packets that are 
delivered up from Layer 2 by a user program at that layer. 


(Similarly, a SEND action at Layer 3 does not in itself send a packet out onto the 
line. A SEND action merely delivers the packet to Layer 2 —provided that Layer 2 
has indicated its readiness to receive data from above.) 


The following program is not any sort of complete Layer 2 emulation. It is the 
minimum program that must be entered at spreadsheet Layer 2 (with the X.25 
personality package installed) in order for a Layer 3 program to have access to 
the data line. Once this Layer 2 program is entered, Layer 3 can send packets out 
onto the line and receive packets from the line. 


LAYER: 2 
STATE: datalink 

CONDITIONS: DL_CONNECT REQ 
ACTIONS: DL_CONNECT CONF 
CONDITIONS: DL_DATA REQ 
ACTIONS: SEND INFO “(DL_DATA) ” 
CONDITIONS: RCV INFO 
ACTIONS: GIVE_DATA 


The elements of this program are discussed in Section 34 (OSI Primitives on the 
Protocol Spreadsheet) and the programming example in Section 37.9. 


2. Valid packet sequencing. To satisfy RCV conditions, numbered packets must have 
correct P(R) and P(S) sequencing. 


3. Path. All RCV conditions that name a packet type may specify one particular 
“path” as an added condition. Like LCN in DTE and DCE conditions, this path 
number serves to associate a packet with a particular call. On the X.25 Packet 
Level Setup screen, up to nine path numbers may be tied to individual sets of 
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Call Request parameter values, including packet—network “phone” numbers. 
Refer back to Figure 38-3 for the Packet Level Setup screen. 
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Figure 38-17 PATH= replaces LCN= as an added condition when the lead is identified as RCV 
rather than DTE or DCE. 


As a packet identifier, the PATH= condition in RCV conditions is more 
programmable than the LCN= conditions that are available inside DTE and DCE 
conditions. LCNs usually are assigned dynamically, by the INTERVIEW as well 
as by other devices, at the time of the call request. By then the test has started 
running, and it is too late to specify the LCN in the spreadsheet program. 


The path number, by contrast, may be preprogrammed on the Protocol 
Spreadsheet. When the call request is sent or received by the INTERVIEW, the 
call parameters are correlated to the Packet Level Setup screen. If the 
INTERVIEW sends a call request that specifies a path number, or if the 
INTERVIEW receives a call request that matches one of the path entries on the 
setup screen, the LCN of the call request is tied to the path number (Path 3, say), 
and any subsequent packets with the same LCN will satisfy packet—type 
conditions that stipulate PATH= 3. 


A RCV condition that specified a path number as a further condition might be the 
following: 


CONDITIONS: RCV DATA PATH= 3 


A data packet would satisfy this condition if (1) it had the same LCN as a call 
request packet with the Calling, Called, Facilities, and Data fields that are 
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entered across from Path 3 on the setup screen; and (2) the call still was active. 
The call—request parameters on the setup screen may refer to calls that originate 
at the INTERVIEW or to call requests that are incoming. 


The PATH= condition is shown in the racks of softkeys in Figure 38-17. 


4. Type invalid or unknown. RCV conditions can detect packets that are invalid 
“types”—the packet header is missing, for example, or the LCN is 000 for 
anything other than a Restart, Registration, or Diagnostic packet. The Protocol 
Spreadsheet entry for this condition is RCV INVALID, and the softkey sequence is 
illustrated in Figure 38-18. 


A packet may be valid in all respects but have a packet—type field that indicates 
a nonstandard packet type. Such a packet may be matched by a RCV UNKNOWN 
condition (Figure 38-18). 


Figure 38-18 INVALID and UNKNOWN appear on the bottom two racks of RCV 
packet—type softkeys. 


(B) P(S) Error 


When you emulate at Layer 3, data packets with P(S) errors are detected as PS_ERR 
conditions, not as RCV DATA conditions. 
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PS_ERR applies only to packets received when you are emulating. The same packet 
that triggers a PS_ERR condition also may satisfy a DTE DATA or DCE DATA 
condition—but not a RCV DATA condition. 


PS_ERR will come true for any received data packet whose P(S) value is not one higher 
than the previous P(S). 


In the first rack of condition softkeys at Layer 3, press PROTOCL. Then press the 
softkey for PS_ERR. See Figure 38-19. 


(C) P(R) Error 


Received data or supervisory packets may have P(R) errors. Such errors are detected 
as PR_ERR conditions, not as RCV DATA or RR (or RNR or REJ) conditions. 


Figure 38-19 The PROTOCL key brings up five X.25 Layer 3 emulate 
conditions. 


A valid P(R) is any value that (1) acknowledges a packet that is outstanding (waiting 
for acknowledgment); or (2) repeats the last acknowledgment. Any other P(R) value 
is detected as an error. 


(D) Packet Sent 


This condition is true when, as a result of a SEND or RESEND action, a packet has been 
passed down to Layer 2. This condition may be useful for certain timing 
measurements, since merely SENDing a packet does not actually pass the packet down 
to the next layer if, for example, the link is not established at Layer 2. 


(E) Window Conditions 


The size of the Layer 3 window is configured on the X.25 Packet Level Setup screen; 
see Section 38.1(C). There are four conditions that test the current status of this 
window. They are WINDOW FULL, WINDOW EMPTY, WINDOW NOT_FULL, and WINDOW 
NOT_EMPTY. The softkey sequence for the WINDOW options is shown in Figure 38-19. 
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(F) 


38-28 


WINDOW FULL is true when the window is full of unacknowledged packets and the 
Layer 3 personality package will not buffer additional packets until some 
acknowledgment is received. 


Each time an acknowledgment is received, the window is flushed to the extent of the 
acknowledgment. WINDOW EMPTY means that the latest acknowledgment was complete 
and left no packets outstanding (unacknowledged). If an RR response is received and 
the acknowledgment is only partial, this condition will be true: 


CONDITIONS: RCV RR 
WINDOW NOT_EMPTY 


CAUTION: Window conditions are status conditions (see Section 31.2) 
and must always be used in combination with a transitional condition 
such as a RCV condition. 


More to Resend 


Packets in the window may have to be resent, usually as the result of a timeout or a 
Reject packet. One RESEND action retransmits one packet in the window, beginning 
with the earliest. Subsequent RESEND actions retransmit subsequent packets. The 
MORE_TO_RESEND and NO_MORE_TO_RESEND conditions allow you to retransmit the 
entire window, as in the “recover” state in this example: 


CONDITIONS: RCV REJ 
NEXT_ST: recover 
STATE: recover 

CONDITIONS: ENTER_STATE 

ACTIONS: RESEND_FIRST 

CONDITIONS: PACKET_SENT 
MORE_TO_RESEND 

ACTIONS: RESEND NEXT 

CONDITIONS: PACKET_SENT 
NO_MORE_TO_RESEND 

NEXT_ST: xfer 


MORE_TO_RESEND and NO_MORE_TO_RESEND conditions may be written to the Protocol 
Spreadsheet by the softkeys shown in Figure 38-20. 
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Figure 38-20 The MORE_TO_RESEND condition allows you to resend the entire window of 
packets and then stop when there are NO_MORE_TO_RESEND. 


CAUTION: MORE_TO_RESEND and NO_MORE_TO_RESEND are status 
conditions (see Section 31.2) and must always be used in combination 
with a transitional condition such as PACKET_SENT. 


38.5 Emulate Actions 


When you have completed a block of conditions in a Protocol Spreadsheet test at Layer 3, 
press (e], then (F4] (ACTION:), to access the set of actions that can be taken as a result of the 
block of conditions coming true. The set of actions that are specific to the X.25 Layer 3 
personality package are shown in the four lower racks of softkeys in Figure 38-21. Except 
for ENHANCE and SUPPRES, the actions shown have meaning only when the INTERVIEW is 
emulating DTE or DCE, and not when it is monitoring the line passively. 


(A) Send Actions 


Press the softkey for SEND to access three racks of softkeys with names of packet types. 
that may be named in SEND actions. All data generated by the Layer 3 X.25 package 
must be enclosed in a packet that is identified in a SEND action by type. (Only at 

Layer 1 can data be generated as a simple character string without any protocol 
building blocks.) The complete set of packet types is given in Figure 38-22. 


When conditions are true for a SEND action, packets are sent immediately down to 
Layer 2 to be processed there. 
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Figure 38-21 Action softkeys specific to X.25 Layer 3. 


NOTE: The INTERVIEW is a layered emulator. The significance of 
this is that Layer 3 and higher layers have no direct access (in 
Emulate modes) to the physical layer, Layer 1. In practice this means 
that a SEND action at Layer 3 does not in itself send a packet out onto 
the line. A SEND action merely delivers the packet to Layer 
2—provided that Layer 2 has indicated its readiness to receive data 
from above. 


Refer to the Layer 2 program in Section 38.4(A)1. This is the 
minimum program that must be entered at spreadsheet Layer 2 (with 
the X.25 personality package installed) in order for a Layer 3 
program to have access to the data line. Once this Layer 2 program is 
entered, Layer 3 can send packets directly out onto the line (and 
receive packets from the line). 
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When a PATH= value is included in a SEND CALL or SEND CALL_CONF packet, the 
packet will be sent with the LCN, Called Address, Calling Address, Facilities, and 
Data entries that the operator has provided for that path number on the Packet 
Level Setup screen. A SEND CALL action that is not linked by a PATH= number to a 
set of call parameters on the Packet Level Setup screen cannot yield a valid call 
request no matter what string is added to it, since the address—length field 
(Figure 38-6) in such a packet will be fixed automatically at°o. 


Figure 38-23 Path and P(R) components may be selected for SEND RR, SEND RNR, and 
SEND REJ actions. 


Figure 38-24 SEND CALL actionsshould include a path number and may set the D—bit; they 
also may append facilities and a data string to the parameters already listed on the Packet 
Level Setup menu. 


The FAC= option provided on the Protocol Spreadsheet is intended to 
supplement the FACILITIES field on the Packet Level Setup screen. A FAC= string 
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in a spreadsheet action will be appended to the Facilities string on the setup 
screen. This is in case the facilities entry must be longer than the ten bytes 
permitted on the setup screen. Do not repeat your setup—screen Facilities entry 
on the Protocol Spreadsheet. 


Similarly, any STRING entry on the spreadsheet will be appended to the string in 
the DATA field on the Packet Level Setup screen. 


Other unnumbered packets. The rest of the unnumbered—packet types have 
softkey options appropriate to their protocol fields (see Figure 38-6). Available 
softkey parameters for these packet types are PATH=, CAUSE=, DIAG=, and STRING. 


Figure 38-25 shows the softkey rack under Registration Confirm, an 
unnumbered — packet type with the four possible softkey parameters. 


Figure 38-25 Four optional parameters may be added to a 
SEND REG_CONF action. 


“Other” packets. Any packet type may be entered in a SEND action as a 
hexadecimal value instead of by name. Press the softkey for OTHER, on the 
bottom rack in Figure 38-22. Enter the hex value in the form of two 
alphanumerics. Here is a Call Confirm packet entered as a SEND OTHER action: 


ACTIONS: SEND OTHER OF 


This SEND OTHER OF action is a good way to send a “stripped down” Call Accepted 
packet that does not include the additional address and facilities parameters that 
you may have entered on the Packet Level Setup screen. These parameters 
sometimes are not used in Call Accepted packets in specific network 
implementations of X.25. 


INTERVIEW 8000 Series Basic Operation: 951—B0424-—01 


Figure 38-26 Use the SEND OTHER action to customize a packet type. 


Additional parameters for SEND OTHER actions are PATH=, Q, D, and STRING. (See 
Figure 38-26.) Since M, P(R), and P(S) fields are embraced already in the 
user—entered hexadecimal control field, these fields are not given as softkey 
parameters. 


6. Path. The addition of a PATH= entry in a SEND action will insure that the packet 
receives the same LCN as the Call Request with the same PATH= value. The LCN 
itself is not used for identification in SEND actions, since LCNs usually are 
assigned dynamically at the time of the call—too late to be programmed on the 
Protocol Spreadsheet. 


Each path number is tied to a particular set of Call Request parameter values on 
the X.25 Packet Level Setup screen. See Figure 38-3. 


All packet types permit SEND actions that have PATH= options except Restart, 
Diagnostic, and Registration. These packets do not refer to a specific call or 
path. They always receive LCN 000. 


As a general rule, path numbers are used at a given layer in the INTERVIEW if 
(1) the protocol at that layer is multiaddress or multichannel; or (2) the protocol 
at a layer below the given layer is multiaddress or multichannel. Use the same 
path number at each layer for a given call. 


7. P(S). P(S) fields are transmitted in data packets only. (See the packet—field 
diagrams in Figure 38-6.) The softkeys that open below PS= are illustrated in 
Figure 38-27. 
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10. 


Figure 38-28 The P(R) field may be specified in data and supervisory packets to be sent. 


Other P(R) options are ACK_PS, LAST_PR, and AUTO. (See Figure 38-28.) ACK_PS 
means that your P(R) will acknowledge (that is, it will be one higher than) the last 
P(S) value you received. Normally this will be the correct P(R), except in cases 
where the last P(S) received was erroneous. The PR= ACK_PS selection allows you 
to overlook P(S) errors. 


LAST_PR means that you simply repeat the last P(R) you sent. Normally this is the 
correct P(R) following a bad P(S). The PR= LAST_PR option allows you to force the 
other side to initiate recovery. 


AUTO means that you will behave as a normal X.25 Layer 3 PAD, ACKing valid 
P(S) values and repeating your last P(R) whenever an invalid P(S) is received. 


OQ, D, and M. Softkeys for Q, D, and M are included in the full set of optional 
parameters for a SEND DATA action in the top rack of Figure 38-28. 


Q— and D—bits also may be set in SEND OTHER actions. The D—bit alone is 
selectable in Call Request and Call Accepted packet types. 


Cause. Actions that send Restart, Reset, Clear, and Registration Confirmation 
packets may be refined to send a particular cause code and/or diagnostic code. 


Press the softkey for one of these SEND actions, then press (F2], CAUSE. See 
Figure 38-29. The names of the causes as well as their hexadecimal values are 
indicated on the softkey— prompt line near the bottom of the screen. 


To specify a particular cause, the user does not have to memorize cause codes or 
consult a table. Instead, the user presses (F2), ROLL, and repeats the keystroke to 
cycle through the list of cause names for a given packet type. Figure 38-29 shows 
the cycle of causes that pertain to Clear Request packets. The user presses [F1], 
SELECT, when the right cause has “rolled” onto the prompt line. The SELECT 
softkey writes the current cause onto the spreadsheet screen. 
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Here is an example of a cause entry in a SEND action on the Protocol 
Spreadsheet. 


ACTIONS: SEND RESTART CAUSE= NETWORK_OPERATIONAL 


Causes may be entered into the spreadsheet test as numeric values. 


11. Diagnostic. Two digits representing the one—byte diagnostic—code field 
(Figure 38-6) may be added to a SEND action for Restart, Reset, Clear, 
Diagnostic, and Registration Confirmation packets. Refer to (F3), DIAG=, in 
Figure 38-29 or in the lower rack of Figure 38-25. 


Enter the diagnostic code as two hexadecimal digits. Type each digit as an 
alphanumeric in the range 0—9 and A —F (or a—f): do not use the ["«] key. Here 
is an example of a SEND action that specifies both a cause and a diagnostic code: 


ACTIONS: SEND RESET CAUSE= LOCAL_PROCEDURE_ERROR DIAG= 01 


12. String. Strings are sent at X.25 Layer 3 only as adjuncts to packet—types when 
they are named in SEND actions. If you want to send a string of raw data without a 
protocol “envelope,” you must go to Layer 1 and send the raw string from there. 


Press the SEND softkey followed by the softkey for a packet type. Add any 
necessary or desired SEND options for the particular packet type. Then press the 
STRING softkey (see Figure 38-28, for example). 


There is no spreadsheet keyword that identifies send—strings at any layer. The 
spreadsheet compiler identifies strings by the quotation marks surrounding them. 
Always enclose strings in quotation marks. (To send an actual " —character in 


your string, type \" .) 
Here is a simple SEND action that includes no options besides a string: 
ACTIONS: SEND INT “o” 


And here is a SEND action that includes a full complement of optional fields, 
including a string: 


ACTIONS: SEND DATA PATH= 4 PS= AUTO PR= AUTO “&'> This is user 
data.” 


Most ASCII —keyboard, control, and hexadecimal characters are legal in a 
send—string. Special keys ((3), (BR), (#&J) are not legal. Refer to Table 33-2. 


To insert a canned fox message into a transmit string, type FOX inside double 
parens, as follows: (FOX) . Remember that the double parens are special 
characters produced by the (e=)—(s) and [«)—[2) combinations. Constants, 
counters, and flags can also be embedded in a string. See Section 33, Strings. 
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(B) Give Data 


GIVE_DATA is the [F2] action on the first rack of action softkeys (refer to Figure 38-21). 
This action takes the data field from a received data packet and passes it up to Layer 
4 along with an N_DATA IND primitive. (See Section 34, OSI Primitives on the 
Protocol Spreadsheet.) In an emulate mode, data normally arrives up at Layer 4 via 
GIVE_DATA actions at Layer 3. 


(C) Resend 


The RESEND function is mapped to [F1) on the second layer of action softkeys at Layer 
3 for X.25 (below the PROTOCL softkey: see Figure 38-30). A RESEND action will resend 
the first packet in the window. The window is a queue that buffers data packets for 
retransmission in case one or more transmissions are lost or in error. 


The first packet in the window always is the earliest outstanding (unacknowledged) 
packet. Every time an acknowledgment is received, the window is cleared to the 
extent of the acknowledgment and a new “first— packet” position is established. The 
first RESEND after an acknowledgment always sends the first window packet. 


The second and subsequent RESENDs following an acknowledgment also will send the 
first window packet, provided that the keyword FIRST is appended directly to the 
RESEND entry. Otherwise, they send the NEXT (second) and subsequent window 
packets. Figure 38-31 shows the position of the the resend “pointer” after four 
consecutive RESEND NEXT actions. RESEND NEXT is the default resend when neither 
FIRST nor NEXT Is specified. 


Figure 38-30 The RESEND action allows you to recover from sequence errors. 
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The resend—pointer is reset to the beginning of the window automatically by any 
acknowledgment, or by a RESEND FIRST action in the spreadsheet program. 


PKT 6 
PKT 7 
—_ om em eee ee eee ea 
PKT 0 
PKT 1 
“€— pointer moves 
PKT 2 to here after 
four RESEND NEXTs 
PKT 3 Window moves to here 
after PKT 7 is acknowledged 
PKT 4 (PR=O; pointer resets to 


“first in window” position 


Figure 38-31 Resends cause the pointer to move, while acknowledgments move the pointer and the 
entire window. 
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PKT 7 after RESEND FIRST 
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“€— pointer is here 
after seven 
RESEND NEXTs 


Figure 38-32 RESEND FIRST resets the pointer, allowing you to resend the entire window 
repeatedly. 
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1. Resend first/next. RESEND FIRST means that the resend—pointer is reset to the 
beginning of the window, the first packet in the window is resent, and the pointer 
is advanced to the second position in the window. The effect of a RESEND FIRST 
action is illustrated in Figure 38-32. 


The RESEND FIRST action makes it possible for you to resend all the packets in the 
window one by one, and then resend them again if necessary. 


2. Path=. The path in the resend packet can be set by this optional action. 
(Default is 0 in a RESEND action.) | 
(D) Reset P(R) and P(S) 


RSTPRPS is the [F2) action on the rack of action softkeys below PROTOCL. (Refer again 
to Figure 38-21.) The sequence—number fields in data packets and supervisory 
packets can be reset by this Protocol Spreadsheet action. Sequence numbers are not 
reset automatically during a test by any packet that is sent or received. 


The path number can be set by an optional PATH= selection. 


RSTPRPS also clears the transmit window. 


(E) Clear Path 


Each call that is established in emulated mode is assigned to one of nine independent 
“paths,” each with its own P(R) and P(S) numbering. Thus, nine LCNs may be active 
at once. The CLRPATH action (Figure 38-21) allows you to return a path to the pool to 
be used again. 


In the example below, a Clear request is expected. The actions that result will be to 
send a Clear confirmation and to clear the path. 


LAYER: 3 
STATE: clearing 
CONDITIONS: RCV CLEAR 
ACTIONS: SEND CLEAR CONF 
CLRPATH 


The path number can be set by an optional PATH= selection. Without this selection, 
the path that is cleared will be that of the most recent packet received. 
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38.6 Display Actions 


ENHANCE and SUPPRESS pertain to lines of data on the Layer 3 protocol trace (see Section 
38.2). They do not suppress and enhance data on the raw—data display. Raw data is 
enhanced and suppressed at Layer 1. 


DTE, DCE, and RCV conditions can trigger an ENHANCE or SUPPRESS action. These conditions 
are active when the INTERVIEW is in monitor mode or in either of the emulate modes. 


(A) Enhance 


Whenever a DTE, DCE, or RCV condition comes true at Layer 3, the packet that 
satisfied the condition can be enhanced on the X.25 Layer 3 protocol—trace display, 
or it can be deleted from the trace completely. In an actions block on the Protocol 
Spreadsheet, press the ENHANCE softkey. Figure 38-33 shows the three softkey 
subselections beneath ENHANCE. They are REVERSE, BLINK, and LOW. 


Reverse —image and blink enhancements affect the plasma—display screen. In 
addition, a low—intensity enhancement can be applied to screens that are transmitted 
to a black—and—white monitor connected at the RS—170 port at the rear of the 
INTERVIEW. 


Reverse, blink, and low enhancements can be mapped to colors on a color monitor 
attached at the INTERVIEW’s RGB port (Figure 1-6). See Section 18.2 for an 
explanation of how reverse, blink, and low enhancements relate to character and 
background colors in the RGB output. 


Figure 38-33 Selected packets on the protocol trace may be enhanced or suppressed. 
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Figure 38-34 shows one screen of a Layer 3 protocol trace in which an Interrupt 
packet has been enhanced in reverse video. The trigger that caused this enhancement 
was as follows: 


CONDITIONS: DTE INT 
ACTIONS: ENHANCE REVERSE 
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Figure 38-34 An interrupt packet has been highlighted. 


(B) Suppress 


Individual packets that are suppressed in Layer 3 actions are deleted from the trace 
display. Figure 38-33 shows the softkey path to SUPPRES. 
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38.7 Automatic Primitives 


In Section 34, Table 34-2 lists the OSI service primitives that are monitored at the 
boundaries of Layer 3 as trigger conditions and sent up to Layer 4, or down to Layer 2, as 
user—entered spreadsheet actions. These primitives are layer—specific rather than 
protocol—specific and are not part of the personality package for X.25 Layer 3; but a few 
of the primitives are set in motion automatically by X.25 Layer 3 spreadsheet actions. 
These automatic primitives can be thought of as part of the Layer 3 actions themselves, 
and by extension, as part of the X.25 protocol package. 


Table 38-1 gives the set of X.25 Layer 3 actions that have action—primitives built into 
them. For example, whenever a GIVE_DATA action occurs at Layer 3, an N_DATA IND 
primitive is forwarded to Layer 4, where an N_DATA IND condition may be waiting to 


monitor it. 
Table 38-1 
Automatic Primitives Generated at X.25 Layer 3 
X.25 

Layer 3 Automatic To 
Action Primitive Layer 

GIVE_DATA N_DATA IND 4 

SEND {TYPE} (DL_CONNECT REQ*) 2 

DL_DATA REQ 2 

RESEND (DL_CONNECT REQ*) 2 

DL_DATA REQ 2 


*Sent if Layer 2 shows inactive status. DL_DATA REQ delayed until 
DL_CONNECT CONF returned by Layer 2. 


Whenever a SEND or RESEND action is initiated at Layer 3, a DL_DATA REQ primitive is 
sent downward along with the DL data (the entire packet). This automatic primitive, 
which was nowhere entered by the user as an action at Layer 3, still will cause a DL_DATA 
REQ condition to be true at Layer 2. 


If a SEND or RESEND action is triggered at Layer 3 while the data link at Layer 2 is inactive, 
Layer 3 will sense the absence of a link and delay the DL_DATA REQ. Instead, it will 
send a DL_ CONNECT REQ primitive. Only when a DL_CONNECT CONF has been 
returned by Layer 2 will Layer 3 release the data and the data primitive. 
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38.8 Programming Example: Forcing Data Packets Out on the 
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Line 


This program is constructed around the “line—access” program that was given at the 
beginning of Section 38.4(A). It has elements in common with the Layer 2 emulation in 
Section 37.9. 


The program allows you to send data packets containing fox messages out onto the line 
interface (and up on the display) even when you are not connected to another device. In 
other words, it allows you to get the feel of layered programming before you attempt a live 
emulation. | 


The bulk of the program is entered at Layer 2. Personality packages for X.25 must be 
loaded in at Layers 2 and 3. 


Sample Test: Force Data—Packet Transmit: 


LAYER: 3 
STATE: fox 


CONDITIONS: KEYBOARD "' Ff" 
ACTIONS: SEND DATA "' (FOX) " 


LAYER: 2 
STATE: LINK 
CONDITIONS: DL_CONNECT REQ 


ACTIONS: DL_CONNECT CONF 
NEXT_STATE: info_xr 


STATE: info_xfr 


CONDITIONS: DL_DATA REQ 
ACTIONS: SEND INFO " (DL_DATA)) ” 


CONDITIONS: RCV INFO 
ACTIONS: SEND RR RESP 
GIVE_DATA 


CONDITIONS: T1_EXPIRED 
NEXT_STATE: xmt_wndw 


STATE: xmt_wndw 


CONDITIONS: ENTER_STATE 
ACTIONS: RESEND FIRST 


CONDITIONS: FRAME_SENT 
MORE_TO_RESEND 
ACTIONS: RESEND NEXT 


CONDITIONS: FRAME_SENT 
NO_MORE_TO_RESEND 

ACTIONS: ALARM 

NEXT_STATE: info_xfr 
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At Layer 3, you simply enter a KEYBOARD condition and a SEND action. During Run mode, 
you will press the (F] key in order to send a fox message inside a data packet. 


The DL_CONNECT REQ primitive is sent automatically by Layer 3 before it hands the 
first data packet down to Layer 2. The DL_CONNECT CONF action—primitive is 
entered “manually” at Layer 2. It is meant to fool Layer 3 into thinking that there is a 
link. 


When Layer 2 does not receive an acknowledgment to its first INFO frame before a T1 
timeout expires, it resends the INFO frames containing the data packet (containing the 
fox message). The RESEND action restarts the T1 timer automatically. Subsequent 
timeouts will cause additional resends. 


Each time the user presses the [F] key, a new data packet is added to the retransmit window 
at Layer 2. With each T1 timeout, the entire window is resent. 
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Figure 39-1 The SDLC personality package for Layer 2 is loaded from the Layer Setup screen. 
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Figure 39-2 Protocol Configuration screen for SDLC. 
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SDLC is a “layer personality package” of Layer 2 functions that are loaded into memory from disk 
via the Layer Setup screen. Figure 39-1 shows the Layer Setup screen configured to load in the 
SDLC package from floppy—disk, Drive 2. Refer to Section 8 for details on operating the Layer 
Setup screen. 


The SDLC package consists of the following: 


@ Aspecial SDLC Frame Level Setup screen that controls certain parameters when the unit is 
tracing or emulating SDLC. 


@ Multidrop or point—to—point operation. 


e A protocol trace (illustrated in Figure 39-3) that displays significant SDLC events. This trace is 
accessible by softkey in Run mode at all times. 


@ A group of conditions and actions at Layer 2 on the Protocol Spreadsheet that facilitate SDLC 
programming. Figure 39-8 shows the softkey path to the first rack of condition softkeys when 
the SDLC package is loaded in at Layer 2. 


39.1 Frame—Level Setup 


The parameters on the SDLC Frame Level Setup screen must be configured correctly for 
an accurate trace display and for proper emulation. Use this screen also to enable 
multidrop operation. 


To bring up this screen, first go to the Layer Setup screen (press frosmw, [Fs]). Execute the 
SDLC selection at Layer 2: SDLC should appear in the Packages Loaded column. Press 
(labeled PROTSEL) to bring up a prompt to Select Protocol Configuration Screen. Then press 
(LAYER-—2) to call up the SDLC Frame Level Setup screen. 


The parameter fields on this screen are shown in Figure 39-2. Idle Timeout, Emulate, Window 
Size, Emulation Addressing, and ADDR apply to interactive (emulate) tests only. Mode of 
Operation must be configured correctly for the protocol trace as well as for proper 
emulation. 
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(A) Idle Timeout 


Enter a four—digit (including decimal point) timeout value in this field. The largest 
valid entry is 65.5 seconds. The smallest entry is .001 second, or 1 millisecond. 


Idle timer is the retransmission timer for SDLC INFO and supervisory command 
frames. When Emulate: PRIMARY is selected on the SDLC Frame Level Setup 
screen and a value is entered i in nate Idle Timeout field on this menu, the Layer 2 
package will handle timings as follows: 


@ Whenever the INTERVIEW sends a command INFO or supervisory frame with 
the P—bit set and there are no previous polling frames sent by the INTERVIEW 
currently outstanding (unacknowledged) to the same address, the timer starts 
timing down from the value entered on the Frame Level Setup screen. 


@ An acknowledgment by the secondary of the most recent polling INFO or 
supervisory frame transmitted by the INTERVIEW stops the timer (so that it 
does not expire). This acknowledgment must occur in a frame with the F-bit set. 


e@ IfF = 0 in the acknowledgment by the secondary of the most recent polling 
frame sent by the primary, the idle timer restarts at the value selected on the 
configuration screen. 


@ An acknowledgment by the secondary of a frame that is not the most recent 
polling frame transmitted by the INTERVIEW is an incomplete acknowledgment, 
even if F = 1. This acknowledgment also will restart the idle timer. 


Expiration of this Frame Level Setup timeout can only be detected by a T1_EXPIRED 
condition on the Protocol Spreadsheet at Layer 2. 


(B) Emulate Primary/Secondary 


ane are two selections i in the Emulate field on the SDLC Frame Level Setup screen, 
nS } scONDARY.. . The difference between these two modes is that the 
‘primary device makes use eat the idle timer. The secondary does not. 


(C) Mode of Operation 


The Mode of Operation field sass to ae mode o Humbering INFO and supervisory 
frames. There are two options, | MObé: EMOD: 


MOD 8 uses sequence numbers 0—7. MOD 128 adds an extra byte to the control 
field in INFO, RR, RNR, REJ, and SREJ frames. See Figure 39-5. This extra byte 
allows sequence numbers in a range of 0—127. 


The correct “modulus” must be selected in this field in order to conduct interactive 
communications and also to generate an accurate SDLC Layer 2 trace. 
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(D) Window Size 


Any window size may be entered up to the current modulus minus one: 7 or 127. 
The window size is the maximum number of unacknowledged I—frames that Layer 2 
will buffer for retransmission. When the limit is reached, any further INFO frames 
that are named in SEND actions triggered at Layer 2 will be passed to Layer 1 for 
transmission but not buffered for retransmission. 


The window is a queue that buffers frames for retransmission in case one or more 
transmissions are lost or in error. A RESEND action will resend the first (earliest) 
frame in the window. Successive RESENDs will send successive frames until there are 
no more frames to resend; or until the window is reset by an acknowledgment or by a 
RESEND FIRST action. 


(E) Emulation Addressing 
Indicate 8 in n this aes whether the link i is ar 


NC) ae multiple aide you must choose |, If you select 


, an additional field, ADDR, will appear. 


(F) ADDR 


Specify the addresses of particular controllers in the ADDR table. You may enter up to 
16 addresses in the table. The INTERVIEW uses the drop number associated with 
each listed address to track N(R) and N(S) for resend purposes. All other INFO and 
supervisory frames with addresses not included in this table will be tracked as a single 
group. All frames will be displayed on the SDLC protocol trace. 


Enter each address as a two—digit hexadecimal value. Use the numbered keys only 
(not with the (=) key) to make these entries. Addresses in the range 00 through FF 
are valid. 


NOTE: If you enter multiple addresses in this table, consider 
increasing the number of IL buffers. (The default number of buffers is 
16.) Use the following formula to determine the number of IL buffers 
you may need: 


number of buffers = ((number of addresses) * (window size)) + 3. 


See Sections 28.5 and 62.1 for information on changing the number of 
IL buffers. 
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39.2 Protocol Trace 


The SDLC package includes an automatic frame—trace display that summarizes 
link—level activity. This trace mode is enabled whenever the unit is in Run mode, both 
real—time and frozen. 


While the unit is in Run mode, press the softkey for L2ETRACE ([F2] on the primary rack of 
display—mode softkeys) to bring the protocol trace for SDLC Layer 2 to the screen. 


When running in High-Speed Frame Mode, more data could be passed to Layer 2 than 
there is room for in the buffer; this will cause an FEB overrun. If this happens, the error 
message FE Buffer Overflowed — Some Frames Lost will appear on the prompt line. The first 
time an FEB overrun occurs, an audible alarm will also sound; subsequent reccurrences 
will cause only the message to display (without any alarm). The trace will restart again but 
some data is lost with each occurrence. 


Figure 39-3 is an example of this trace display. Each horizontal row in the trace represents 
a frame. 


(A) The Protocol Trace in Freeze Mode 


Press (rez| to prevent the addition of new data to all the display buffers, including the 
trace buffers. The frozen trace display may be scrolled through or paged through. 
The top line always is the cursor line (though there is no actual cursor on the trace 
display). Pressing (Re) or Q) moves the viewing “window” down relative to the data to 
add one line of fresher data to the bottom of the screen. Pressing or [t) moves 
the viewing window up to add a line of older data to the top of the screen. 


Depression of the 


sae) key adds 15 lines—one full page—of newer frames to the 
frozen trace screen. Depression of (Fie 


adds 15 lines of older frames. 
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Figure 39-3 Each horizontal row on the trace display represents a frame. 
The frame displayed on the top line of frozen trace—data will appear as the first 
frame in the raw—data or data—plus—leads display. To view the raw data that 
generated a particular line in the trace display, use (Rig) or (2%) (or (9 or &) to move 


the line in question to the top of the screen. Then press one of the data softkeys. 
Figure 39-4 shows part of a dual—line data screen in Freeze mode. The first frame in 
the display is the same one that is traced at the top of Figure 39-3. 


Figure 39-4 Data—display of Protocol Trace shown in Figure 39-3. 
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(B) Trace Columns 


The columns in the protocol trace for SDLC are explained below. 


1. Source. The SRC column identifies the lead on which the frame was monitored, 
TD (DTE) or RD (DCE). 


Just as on the data display, RD data is underlined. 


2. Address. The address byte (see Figure 39-5) is given in the ADDR column, with its 
two hexadecimal digits presented as full—size alphanumerics. 


The address in SDLC always belongs to the secondary. 


3. Type. The mnemonic (abbreviated) names for twenty frame types as they appear 
in the TYPE column of the protocol trace are shown in Figure 39-5 under 
“CONTROL.” The control field, therefore, indicates the frame type. Ifa 
control octet does not fit any of the patterns in the figure, the frame is listed in 
the TYPE column as UNKWN followed by the hexadecimal value of the control byte: 
UNKWN=SF. 


If the number of bytes in the frame is below the required minimum, the frame is 
posted as INVALID. 


4. N(R) and N(S). One column on the frame—level trace is devoted to N(R) values, 
and one column to N(S). The frame types that include N(R) or N(S) fields in 
their control fields are indicated in Figure 39-5. 


In multidrop operation, each address listed in the table on the Frame Level Setup 
screen (Section 39.1) has N(R) and N(S) tracked. All other addresses not 
included in the table are tracked as a single group. 


N(R) and N(S) occupy three bits each in modulo 8, seven bits each in modulo 
128. 
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| . Figure 39-5 Frame fields in SDLC 
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Figure 39-6 MOD 128sequencenumbersare displayed intwo— digithexadecimalcharacters. 


N(R) and N(S) values are presented in decimal format in modulo—§8 traces. 
Each column displays a single digit that represents a 3—bit binary value. For 
modulo 128, the values% to’ are given in “character” format, where the 
columns contain a two—digit hexadecimal character (see Figure 39-6). 


Figure 39-7 Nr and Ns columns are staggered, with the inside columns representing the 
sequence of DTE numbered I—frames. 


Note that the Nr and Ns columns on the trace are staggered to suggest four 
columns. The two inside columns, comprised of the DCE’s N(R) value and the 
DTE’s N(S), form a numbering sequence for DTE I—frames. The arrows in 
Figure 39-7 indicate the sequence: the DTE sends a window full of frames, 0 
through 6; the DCE acknowledges frames through 6 (NR=7); the DTE begins a 
new window with frame 7; and so on. 


39-10 SEP '95 


SER UPR noe EARL SENN acini OSD han nnninnasnaienceiiitonsnosoniciancminmneiannsnanceniin nics 


39 SDLC 


SEP ’°95 


3: 


8. 


The two outside columns reveal a similar pattern for DCE I—frames. 


P and F. The status of the poll or the final bit is given in the P/F column. 
Whether this bit is the P— or F—bit is indicated for most frame types in 
Figure 39-5 (under “CONTROL ’). 


Size. The number of bytes in each frame is given in this column in four decimal 
digits. The count begins with the address byte and excludes the two—byte FCS. 
Frames without I—fields show a count of two. 


Time. The time of the arrival of the end of the frame at the DTE or DCE monitor 
is provided by a 24—hour clock and posted to the trace display. The clock is 
accurate to the milli— or microsecond. 


When time values are incorporated in data, times posted to the trace display will 
not be affected when recorded data is played back, even at varying speeds. To 
incorporate time values into recorded data, make the following selections: 


@ For bit—image data 


Age (Record Setup menu; see Section 7) 
@ (Front~End Buffer Setup screen; see Section 9) 


@ For character data 
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If time values are not incorporated in data during live recording, times on the 
trace during playback will be influenced by “local conditions” such as playback 
speed, idle suppression, etc. 


Frame checking. An SDLC frame ends as soon as ae flag or seven 1—bits in a 
row are detected. Ifa flag ends the frame, a frame check is performed and the 
result is posted both to the data display and to the BCC column of the trace 
display. The symbol{§ denotes a good frame check, while H symbolizes a bad 
frame. 


for abort is posted to the displays when a frame is ended by seven 1—bits. 
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39.3 Monitor Conditions 


When the SDLC personality package is loaded in (via the Layer Setup screen), a set of 
conditions checks DTE and DCE leads both in monitor and emulate modes. This set of 
conditions is accessed by the DTE and DCE selections on the first rack of condition softkeys 
at Layer 2. See Figure 39-8. 


Figure 39-8 Unlike RCV conditions, the softkeys for DTE and DCE are valid when the INTERVIEW is 
monitoring the line passively. 


After the keyword DTE (or DCE) is written to the spreadsheet, a rack of softkeys appears 
that represent types of frames: INFO, SNRM, UA, and so forth. 


(A) Frame Types 


The softkeys for INFO, supervisory, unnumbered, and “other” frames are illustrated 
in Figure 39-9. Press a softkey to write one of these frame types to the Layer 2 
spreadsheet. DTE or DCE followed by a frame—type mnemonic—DCE INFO, for 
example, or DTE SNRM—is a complete condition and will come true if a matching 
frame is monitored. Address, poll/final, and BCC conditions may be added to the 
simple frame mnemonic, but they are optional. 
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Figure 39-9 Frame types. 


_ 1. Info frames. INFO frames differ for MOD 8 and MOD 128 numbering schemes. 
(See Figure 39-5.) For spreadsheet conditions to match I—frames accurately, the 


correct numbering system (“Mode of Operation”) should be selected on the Frame 
Level Setup screen. 


2. Supervisory frames. The four supervisory—frame types that can be searched for on 
the data leads are RR (Receive Ready), RNR (Receive Not Ready), REJect, and 

(Selective Reject). These frames always contain N(R) fields (see 

Figure 39-5) and serve mainly to acknowledge or reject INFO frames. 


Like INFO frames, supervisory frames are constructed differently according to 
the numbering scheme, MOD 8 or MOD 128. 


3. Unnumbered frames. Unnumbered frames generally assist in link—setup and 
takedown. These contain neither N(R) nor N(S) fields. Fifteen 
unnumbered—frame types are shown in Figure 39-9, from UI in the second rack 
of softkeys through BCN in the bottom rack. 


4. Other frames. Any frame type may be entered as a hexadecimal value instead of 
by name. Press the softkey for OTHER. See Figure 39-10. Then enter the hex byte 
in the form of two alphanumerics. Here, for example, is a SNRM (with the 
P—bit set) entered as a hexadecimal: 


CONDITIONS: DCE OTHER 93 
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Address, poll/final, and BCC conditions may be appended to OTHER conditions. 


In MOD 8, the P/F bit is already specified in the hex entry, and a P/F condition 
will be ignored. | 


Figure 39-10 The hex value of any frame may be specified under OTHER. 


5. Address. An address condition may be added to INFO, supervisory, unnumbered, 
and OTHER conditions. Press the softkey for ADR=, shown in Figure 39-11. Then 


enter the hexadecimal address octet as two alphanumerics. The address octet“ , 
for example, appears as follows: 


CONDITIONS: DTE INFO ADR= C1 


Figure 39-11 The hex value of the address byte is entered as two alphanumerics for all frame 
types. 


To bypass the ADR= selection (as well as the other options on the same rack of 
softkeys in Figure 39-11) press (bor). 
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6. Poll/final bit. P/F conditions are optional for all frame types. P/F values of 0 or 1 
are entered by the softkey sequence in Figure 39-12. 


Press [oo] to bypass the P/F= condition and the other conditions on the same 
softkey level in Figure 39-12. 
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Figure 39-12 The value of the P/F bit may be chosen as a condition. 


(B) BCC Conditions 


DTE and DCE frames may be monitored for good and bad frame checks and for aborts. 
All DTE or DCE frames may be monitored with respect to frame checking, as in this 


| example: 


CONDITIONS: DTE BDBCC . 
The softkey sequence for this spreadsheet entry is given in Figure 39-13. 


Or a particular type of frame may have a BCC or abort condition appended to it: 


CONDITIONS: DCE INFO ABORT 
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Figure 39-13 A condition may search for all good, bad, or aborted frames. 
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(A) Receive Conditions 


Like DTE and DCE conditions, RCV conditions monitor a data lead for SDLC frame 
types. RCV conditions operate only in emulate modes, and they check only the data 
lead that the INTERVIEW is not using to transmit. While a RCV condition may look 
like a DTE or DCE condition—RCV INFO P/F=1 looks the same as DCE INFO P/F=1—there 
are important differences that are noted below. 


1. Valid frame sequencing. To satisfy RCV conditions, numbered frames must have 
correct N(R) and N(S) sequencing. 


2. Good BCC. RCV conditions cannot match frames with bad frame checks, nor can 
they match aborted frames. (Emulate—mode conditions are designed for ease of 
programming, and the assumption is that as an SDLC emulator, you are not 
required to acknowledge—or negative —acknowledge—bad or aborted frames.) 


If you wish to count bad BCCs or aborts, use DTE or DCE conditions instead of RCV 
conditions. 


3. Type invalid or unknown. RCV conditions can detect frames that are invalid 
“types”—the control field is missing, for example, or the I—field is missing in an 
I—frame. The Protocol Spreadsheet entry for this condition is RCV INVALID, and 
the softkey sequence is illustrated in Figure 39-14. 


A frame may be valid in all respects but have a control field that indicates a 
nonstandard frame type. Such a frame may be matched by a RCV UNKNOWN 
condition (Figure 39-14). 
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Figure 39-14 INVALID and UNKNOWN are frame types for RCV conditions. 


(B) N(S) Error 


As a Layer 2 emulator, you do respond to INFO frames that have N(S) errors. These 
are detected as NS_ERR conditions, not as RCV INFO conditions. 


NS_ERRs apply only to frames received when you are emulating. The same frame that 
triggers an NS_ERR condition also may satisfy a DTE INFO or DCE INFO condition—but 
not a RCV INFO condition. 


NS_ERR will come true for any received frame whose N(S) value is not one higher than 
the previous N(S). 


In the first rack of condition softkeys at Layer 2, press PROTOCL. Then press the 
softkey for NS_ERR. See Figure 39-15. 
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Figure 39-15 The PROTOCL key brings up six SDLC emulate conditions. 


(C) N(R) Error 


Received INFO or supervisory frames may have N(R) errors. Such errors are 
detected as NR_ERR conditions, not as RCV INFO or RR (or RNR or REJ) conditions. 


A valid N(R) is any value that (1) acknowledges a frame that is outstanding (waiting 
for acknowledgment); or (2) repeats the last acknowledgment. Any other N(R) value 
is detected as an error. 


(D) Timeout Expired 


(E) 


(F) 


This condition detects the expiration of the idle timeout that is regulated on the 
SDLC Frame Level Setup screen. See Section 39.1(A), above. 


Frame Sent 


This condition is true when, as a result of a SEND or RESEND action, a frame has been 
passed down to Layer 1. 


Window Conditions 

The size of the Layer 2 retransmit window is configured on the SDLC Frame Level 
Setup screen. See Section 39.1(D). There are four conditions that test the current 
status of this window. They are WINDOW FULL, WINDOW EMPTY, WINDOW NOT_FULL, and 
WINDOW NOT_EMPTY. The softkey sequence for the WINDOW options is shown in 
Figure 39-16. 


WINDOW FULL is true when the window is full of unacknowledged frames and the Layer 
2 protocol package will not buffer additional frames until some acknowledgment is 
received. 


Each time an acknowledgment is received, the window is flushed to the extent of the 
acknowledgment. WINDOW EMPTY means that the latest acknowledgment was complete 
and left no frames outstanding (unacknowledged). If an RR response is received and 
the acknowledgment is only partial, this condition will be true: 


CONDITIONS: RCV RR 
WINDOW NOT_EMPTY 
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Figure 39-16 When the retransmit window fills, Layer 2 stops passing frames down to Layer 1. 


If you select a window condition when the INTERVIEW is configured for multidrop 
operation, an ADR= softkey selection appears. During multidrop emulation, there 
may be several transmit windows—one for each controller address listed in the ADDR 
table on the SDLC Frame Level Setup screen. (See Section 39.1.) The INTERVIEW 
can check window conditions for any of these addresses, but only if you complete the 
ADR= entry. 


CAUTION: Window conditions are status conditions (see Section 31.2) 
and must always be used in combination with a transitional condition 
such as a RCV condition. 


(G) More to Resend 


Frames in the window may have to be resent, usually as the result of an idle—timer 
timeout or a Reject frame. One RESEND action retransmits one frame in the window, 
beginning with the earliest. Subsequent RESEND actions retransmit subsequent 
frames. The MORE_TO_RESEND and NO_MORE_TO_RESEND conditions allow you to 
retransmit the entire window, as in the “recover” state in this example: 


CONDITIONS: RCV REJ 
NEXT_ST: recover 
STATE: recover 

CONDITIONS: ENTER_STATE 

ACTIONS: RESEND 

CONDITIONS: FRAME_SENT 
MORE_TO_RESEND 

ACTIONS: RESEND 

CONDITIONS: FRAME_SENT 
NO_MORE_TO_RESEND 

NEXT_ST: xfer 
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39.5 Emulate Actions 


39-22 


When you have completed a block of conditions in a Protocol Spreadsheet test at Layer 2, 
press [ee] to access the set of actions that can be taken as a result of the block of conditions 
coming true. The set of actions that are specific to the SDLC personality package are 
shown in the racks of softkeys in Figure 39-18. Except for ENHANCE and SUPPRES, the 
actions shown have meaning only when the INTERVIEW is emulating DTE or DCE, and 
not when it is monitoring the line passively. 


Figure 39-18 Action softkeys specific to SDLC. 


(A) Send Actions 


Press the softkey for SEND to access three racks of softkeys with names of frame types 
that may be named in SEND actions. All data generated by the SDLC package must be 
enclosed in a frame that is identified in a SEND action by type. (Only at Layer 1 can 
data be generated as a simple character string without any protocol building blocks.) 
The complete set of frame types is given in Figure 39-19. 
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When conditions are true for a SEND action, frames are sent immediately down to 


Layer 1 to be transmitted there. 
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action—entries. P/F—bit, string, and BCC parameters may be added to the SEND 
action, but they are optional. Although not strictly required, you should enter an 


address. 
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The address in SDLC always belongs to the secondary. 


Figure 39-20 Address, P/F, N(R), and block—check parameters as well as data strings may be 
added to SEND SUPERVISORY actions. 


4. Other frames. Any frame type may be entered in a SEND action as a hexadecimal 
value instead of by name. Press the softkey for OTHER, on the bottom rack in 
Figure 39-19. Enter the hex value in the form of two alphanumerics. Here is a 
DiSConnect command entered as a SEND OTHER action: 


ACTIONS: SEND OTHER 43 ADR= C3 


Since P/F, N(R), and N(S) fields are implied already in the user—entered 
hexadecimal control field, BCC is a valid optional parameters in a SEND OTHER 
action. (In MOD 128, P/F is not included in the hex entry and is a valid optional 
entry.) Although not strictly required, you should enter an address. 


Figure 39-21 SEND OTHER actions always specify a type value in hex. 


5. Address. Although not strictly required, an address should be specified for all 
frame types. The ADR= entry is followed by the hexadecimal address octet typed 
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as two alphanumeric characters. The address field ‘s , for example, appears as 
follows: 


ACTIONS: SEND RR ADR= C3 


There is also a LOOPBAK softkey selection for the address field. This selection 
causes the SEND action to refer to the address of the most recently received 
frame. 


If you selected Emulation Addressing: © ji-686e —— on the SDLC Frame Level 
Setup screen, you also should have entered saeonae addresses in the table 
immediately below. (See Section 39.1.) The INTERVIEW tracks N(R) and N(S) 
for each address on the table. It can send frames to any of these addresses, but 
only if you complete the ADR= entry. Then, the INTERVIEW will send the 
appropriate frame from that address’ transmit window. If you bypass the ADR= 
softkey selection or specify an address which does not appear in the table, the 
INTERVIEW will not send to any address. 


When Emulation Addressing: | SINE is the selection, you should still enter 
an address. The INTERVIEW will not necessarily default to the appropriate 
address. 


Poll/final bit. The P/F—bit is an optional entry in all SEND actions. A P/F value of 
LOOPBAK, 0, or 1 are entered by the softkeys in Figure 39-22. If P/F= LOOPBACK, 
the bit will echo the last P/F—bit received. (Looping the P/F—bit is appropriate 
for UAs and supervisory frames.) 


Figure 39-22 A P/F value is optional in all SEND entries. 


N(R). N(R) fields are transmitted in INFO and supervisory frames. 


To specify an N(R) value, press the softkey for NR= (see Figure 39-23). Enter a 
hexadecimal value written as one or two alphanumeric digits. For example, an 
entry that represented the highest valid N(R) in MOD 8 would be NR= 7. The 
highest valid entry in MOD 128 would be NR= 7F. 


Other N(R) options are ACK_NS, LAST_NR, and AUTO. (See Figure 39-23.) ACK_NS 
means that your N(R) will acknowledge (that is, it will be one higher than) the last 
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N(S) value you received for the same frame address. Normally this will be the 
correct N(R), except in cases where the last N(S) received was erroneous. The 
NR= ACK_NS selection allows you to overlook N(S) errors. 


LAST_NR means that you simply repeat the last N(R) you sent to the same address. 
Normally this is the correct N(R) following a bad N(S). The NR= LAST_NR option 
allows you to force the other side to initiate recovery. 


AUTO means that you will behave as a normal SDLC station, ACKing valid N(S) 
values and repeating your last N(R) whenever an invalid N(S) is received. AUTO is 
the default N(R) selection in SEND INFO, SEND RR, SEND REJ, and SEND SREJ actions. 


ee 


Figure 39-23 The N(R) field may be specified in INFO and supervisory frames to be sent. 


8. N(S). N(S) fields are transmitted in INFO frames only. (See the frame —field 
diagrams in Figure 39-5.) Entries for N(S) in SEND INFO actions are optional. The 
softkeys that open below NS= are illustrated in Figure 39-24. 


To specify an N(S) value, press the softkey for NS=, then enter a hexadecimal in 
the form of one or two alphanumerics. Valid hex entries are the same as for 
N(R). A SEND INFO action that specifies an N(S) value—NS= 0, for example—will 
clear the window so that the INFO frame is passed immediately to Layer 1. 


Figure 39-24 The N(S) field may be specified in a SEND INFO action. 


Other N(S) options are RCVD_NR, SKIP, and AUTO. RCVD_NR means that you send 
the N(S) value that the other side says it is expecting. This is the valid N(S) in 
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many cases, but not when you send two or more I—frames in a row without 
waiting for acknowledgment. 


SKIP means that you add one to your correct N(S). This will look to the other side 
as though the line has taken a “hit” and a frame has been lost. This selection 
causes the window to be cleared. 


NS= AUTO is the default setting for SEND INFO actions. AUTO means that every new 
INFO frame sent will have an N(S) value of one higher than the previous N(S) to 
the same frame address. 


String. Strings are sent at Layer 2 only as adjuncts to frame—types when they are 
named in SEND actions. If you want to send a string of raw data without a 


protocol “envelope,” you must go to Layer 1 and send the raw string from there. 


Press the SEND softkey followed by the softkey for a frame type. Add any 
necessary or desired SEND options for the particular frame type. Then press the 
STRING softkey (Figure 39-24). 


There is no spreadsheet keyword that identifies send—strings at any layer. The 
spreadsheet compiler identifies strings by the quotation marks surrounding them. 
Always enclose strings in quotation marks. (To send an actual " —character in 
your string, type \"' .) 
Here is a simple SEND action that includes no options besides a string: 
“ACTIONS: SEND FRMR “11% °e” | 
And here is a SEND action that includes a full complement of optional fields, 
including a string: 
ACTIONS: SEND INFO ADR= C3 P/F= 0 NR= AUTO NS= AUTO 
699 82% % 03 85% 's This is user data.'s ” GDBCC 


Most ASCII—keyboard, control, and hexadecimal characters are legal in a 
send-—string. Special keys ((s), (iz), (45.)) are not legal. Refer to Table 33-2. 


To insert a canned fox message into a transmit string, type FOX inside double 
parens, as follows: (FOX)). Remember that the double parens are special 
characters produced by the (e™)—(s) and (««)—(@) combinations. Constants, 
counters, and flags can also be embedded in a string. See Section 33, Strings. 


BCC. There are three BCC options for every SEND action at Layer 2 SDLC. One 
of the options, GDBCC, is the default. Any frame that does not request a bad BCC 
or an abort will have a good frame—check sequence calculated for it and 
appended to it. BCC also is an option for SEND actions at Layer 1; but it does not 
occur at Layer 3 or higher. 


The three softkey selections for BCC are shown in Figure 39-25. A 16—bit 
CCITT frame check is selected automatically for BOP protocols and cannot be 
changed or disabled. A bad BCC will be CRC—16 instead of CCITT. 
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When ABORT is the BCC selection, instead of appending a proper frame check, 
the transmitter will hold the lead at mark for eight bits (or longer if the 
transmitter is idling *r ). Inside a frame, seven 1—bits in a row are sufficient to 
signal an abort. 


Figure 39-25 Type of BCC is a SEND option for frames at Layer 2. 


(B) Give Data 


GIVE_DATA is the [F2] action on the first rack of action softkeys (refer to Figure 39-18). 
This action takes the I—field from a received INFO frame and passes it up to Layer 3 
along with a DL_DATA IND primitive. (See Figure 34-5 in the section, OSI 
Primitives on the Protocol Spreadsheet.) In an emulate mode, data is delivered up to 
Layer 3 only by one of two actions at Layer 2: GIVE_DATA, or else a DL_DATA IND 
primitive followed by the data string. 


(C) Resend 


The RESEND function is mapped to [F1] on the second layer of action softkeys at Layer 
2 for SDLC. See Figure 39-26. A RESEND action will resend the first frame in the 
window. The window is a queue that buffers INFO frames for retransmission in case 
one or more transmissions are lost or in error. 


The first frame in the window always is the earliest outstanding (unacknowledged) 
frame. Every time an acknowledgment is received, the window is cleared to the 
extent of the acknowledgment and a new “first—frame” position is established. The 
first RESEND after an acknowledgment always sends the first window frame. 
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Figure 39-26 The RESEND action allows you to recover from sequence errors. 


The second and subsequent RESENDs following an acknowledgment also will send the 
first window frame, provided that the keyword FIRST is appended directly to the 
RESEND entry. Otherwise, they send the NEXT (second) and subsequent window 
frames. Figure 39-27 shows the position of the the resend “pointer” after four 


consecutive RESEND actions. RESEND NEXT is the default resend when neither FIRST nor 
NEXT is specified. 


SEP ’95 39-29 


onsen 


INTERVIEW 8000 Series Basic Operation: 951—B0424—01 


WINDOW 


39-30 


FRM 6 
FRM 7 
mee ee _——— 
FRM 0 
FRM 1 
“€— pointer moves 
FRM 2 to here after 
four RESEND NEXTs 
FRM 3 Window moves to here 
after FRM 7 is acknowleged 
FRM 4 (NR=0); pointer resets to 


“first in window” position 


Figure 39-27 Resends cause the pointer to move, while acknowledgments move the pointer and the 


entire window. 


The resend—pointer is reset to the beginning of the window automatically by any 
acknowledgment, or by a RESEND FIRST action in the spreadsheet program. 


'e 


Resend first/next. RESEND FIRST means that the resend—pointer is reset to the 
beginning of the window, the first frame in the window is resent, and the pointer 
is advanced to the second position in the window. The effect of a RESEND FIRST 
action is illustrated in Figure 39-28. 


The RESEND FIRST action makes it possible for you to resend all the frames in the 
window one by one, and then resend them again if necessary. 


ADR=. Although not strictly required, you should designate the controller 


address of the resend frame. Two—digit hexadecimal values in the range 00 
through FF are valid. 


There is also a LOOPBAK softkey selection for the address field. This selection 
causes the RESEND action to refer to the address of the most recently received 
frame. 


If you selected Emulation Addressing: | -DF : 
Setup screen, you also should have ened eee addresses in the table 


immediately below. (See Section 39.1.) The INTERVIEW tracks N(R) and N(S) 


for each address on the table. It can resend frames to any of these addresses, but 
only if you complete the ADR= entry. Then, the INTERVIEW will resend the 
appropriate frame from that address’ transmit window. If you bypass the ADR= 
softkey selection or specify an address which does not appear in the table, the 
INTERVIEW will not resend to any address. 
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When Emulation Addressing: © FGINT-#6-POINT is the selection, you should still enter 
an address. The INTERVIEW will n not smyrna default to the appropriate 


address. 


3. P/F=. The P/F—bit in the resend—frame can be set to zero or one by this 
optional action. (Default is 1 in a RESEND action.) 


FRM 6 
ea. cs ee: ale et ae Ge Gee. ee, ee’. Set Sa «@— pointer moves to here 
FRM 7 after RESEND FIRST 
action resends FRM 6 
FRM 0 
FRM 1 
FRM 2 
FRM 3 
FRM 4 
“€— pointer is here 
after seven 
RESEND NEXTs 
Figure 39-28 RESEND FIRST resets the pointer, allowing you to resend the entire window 


repeatedly. 


(D) Reset N(R) and Reset N(S) 


RESET_NR and RESET_NS are the [F2] and [F3] actions on the second rack of action 
softkeys for SDLC. (Refer to Figure 39-26.) The sequence—number fields in 
I—frames and supervisory frames can be reset by these two Protocol Spreadsheet 
actions. Sequence numbers are not reset automatically during a test by any frame 
that is sent or received. 


RESET_NS also clears the transmit window. 


If you press RSET_NR or RSET_NS, another softkey rack will be presented. 


1. ADR=. Although not strictly required, you should designate a specific controller 
address. Two—digit hexadecimal values in the range 00 through FF are valid. 


There is also a LOOPBAK softkey selection for the address field. This selection 
causes the RESET_NR and RESET_NS actions to refer to the address of the most 
recently received frame. 
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If you selected Emulation Addressing: = MukH-bROP._ =. on the SDLC Frame Level 
Setup screen, you also should have entered controller addresses in the table 
immediately below. (See Section 39.1.) The INTERVIEW tracks N(R) and N(S) 
for each address on the table. It can reset N(R) or N(S) for any of these 
addresses, but only if you complete the ADR= entry. Then, the INTERVIEW will 
reset N(R)—or N(S)—for that address only. If you bypass the ADR= softkey 
selection or specify an address which does not appear in the table, the 
INTERVIEW will not reset N(R)—or N(S)—for any address. 


When Emulation Addressing: | PGNT=10-POINE. is the selection, you should still enter 
an address. The INTERVIEW ae not aeueesent default to the appropriate 
address. 


39.6 Display Actions 


ENHANCE and SUPPRESS pertain to lines of data on the Layer 2 protocol trace (see Section 
39.2). They do not suppress and enhance data on the raw—data display. Raw data is 
enhanced and suppressed at Layer 1. 


DTE, DCE, and RCV conditions can trigger an ENHANCE or SUPPRESS action. These conditions 
are active when the INTERVIEW is in monitor mode or in either of the emulate modes. 


(A) Enhance 


Whenever a DTE, DCE, or RCV condition comes true at Layer 2, the frame that satisfied 
the condition can be enhanced on the SDLC protocol—trace display, or it can be 
deleted from the trace completely. In an actions block on the Protocol Spreadsheet, 
press the ENHANCE softkey—{F2) on the third rack of action softkeys. Figure 39-29 
shows the three softkey subselections beneath ENHANCE. They are REVERSE, BLINK, and 
LOW. 


Reverse —image and blink enhancements affect the plasma—display screen. In 
addition, a low—intensity enhancement can be applied to screens that are transmitted 
to a black—and—white monitor connected at the RS—170 port at the rear of the 
INTERVIEW. 


Reverse, blink, and low enhancements can be mapped to colors on a color monitor 
attached at the INTERVIEW’s RGB port (Figure 1-6). See Section 18.2 for an 
explanation of how reverse, blink, and low enhancements relate to character and 
background colors in the RGB output. 
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Figure 39-30 shows one screen of a Layer 2 protocol trace 


frames have been enhanced 
enhancement was as follows 
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Figure 39-29 Selected frames on the protocol trace may be enhanced (or suppressed). 
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39.7 Automatic Primitives 
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Figure 39-30 Set Normal Response Mode (SNRM) commands have been enhanced 


In Section 34, Table 34-2 lists the OSI service primitives that are monitored at the 
boundaries of Layer 2 as trigger conditions and sent up to Layer 3, or down to Layer 1, as 
user—entered spreadsheet actions. These primitives are layer—specific rather than 
protocol—specific and are not part of the personality package for SDLC; but a few of the 
primitives are set in motion automatically by SDLC spreadsheet actions at Layer 2. These 
automatic primitives can be thought of as part of the Layer 2 actions themselves, and by 
extension, as part of the SDLC protocol package. 


iiss iii ann rarest hiner 


es 


tetas afatotalofatetayy [al > 


Table 39-1 gives the set of SDLC actions that have action—primitives built into them. For 
example, whenever a GIVE_DATA action occurs at Layer 2,a DL_DATA IND primitive is 
forwarded to Layer 3, where a DL_DATA IND condition may be waiting to monitor it. 


Whenever a SEND or RESEND action is initiated at Layer 2,a PH_DATA REQ primitive is 
sent downward along with the PH data (the entire frame). 


If a SEND or RESEND action is triggered at Layer 2 while the physical connection at Layer 1 
is inactive, Layer 2 will sense the absence of a physical connection and delay the 
PH_DATA REQ. Instead, it will send a PH_-ACTIVATE REO primitive. Only when a 

PH_ ACTIVATE CONF has been returned by Layer 1 will Layer 2 release the data and the 
data primitive. 
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NOTE: The RS—232 interface does not distinguish active/inactive 
status at the physical level. This interface returns PH_ACTIVATE 
CONF automatically whenever it sees PH_ACTIVATE REQ. 


Table 39-1 
Automatic Primitives Generated at Layer 2 SDLC 


SDLC 
Layer 2 Automatic To 
Action Primitive Layer 
GIVE_DATA DL_DATA IND 3 
SEND {TYPE} (PH_ACTIVATE REQ*) 1 
PH_DATA REQ 1 
RESEND (PH_ACTIVATE REQ*) 1 
PH_DATA REQ 


* Sent if Layer 1 shows inactive status. PH_DATA REQ delayed until 
PH_ACTIVATE CONF returned by Layer 1. 
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KK Layer Setup ** 


Selections Packages Loaded ||] 
Layer 1 Package: PIGMIsi@Nsea NO PACKAGE 1 
Layer ¢@ Package: Seis PACKAGE 
Layer 3 Package: PIGMesi@Nsiea NO PACKAGE 
Layer 4 Package: (IGMEISi@sieag NO PACKAGE 
Layer 5 Package: IG@Mesi@dsiea | PACKAGE 
Layer 6 Package: PACKAGE NO PACKAGE 
Layer Y Package: ()IG=MsiI@siea PACKAGE 
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Figure 40-1 The SNA personality package for Layer 2 is loaded from the Layer Setup screen. 
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Figure 40-2 Protocol Configuration screen for SNA. 
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SNA is a “layer personality package” of functions that are loaded into memory from disk via the 
Layer Setup screen. Figure 40-1 shows the Layer Setup screen configured to load in the SNA 
package from floppy—disk, Drive 1. Refer to Section 8 for details on operating the Layer Setup 


screen. 


The SNA package consists of the following: 


A special SNA Frame Level Setup screen that controls certain parameters when the unit is 
emulating SDLC or tracing SNA and SDLC. 


Multidrop or point—to—point operation. 


A group of conditions and actions at Layer 2 on the Protocol Spreadsheet that facilitate SDLC 
programming. This is the same set of conditions and actions that is documented in Section 39 of 
this manual. Refer to Section 39 for a discussion of the spreadsheet conditions and actions that 
are specific to the SDLC and SNA Layer—2 packages. 


A protocol trace (illustrated in Figure 40-3) that distills from SNA data the SDLC and SNA 
events that have protocol significance. This trace is accessible by softkey in Run mode at all 
times. 


40.1 Frame—Level Setup 


SEP '95 


The parameters on the SNA Frame Level Setup screen must be configured correctly for an 
accurate trace display and for proper emulation. Use this screen also to enable multidrop 
operation. 


To bring up this screen, first go to the Layer Setup screen (press froomw), [F5]). Execute the 
SNA selection at Layer 2: SNA should appear in the Packages Loaded column. Press 
(labeled PROTSEL) to bring up a prompt to Select Protocol Configuration Screen. Then press 
(LAYER—2) to call up the SNA Frame Level Setup screen. 


The parameter fields on this screen are shown in Figure 40-2. Idle Timeout, Emulate, Mode of 
Operation, Window Size, Emulation Addressing, and ADDR are covered in Section 39.1 and will 
not be discussed here. 


Using LU 6.2? allows you to set uP ine SNA trace to monitor LU 6.2 sessions correctly. The 


| or ce in the Host Port field allows the SNA protocol trace to 
distinguish pase between two kinds of FMD headers—NS headers and FM 
headers—in SNA Request Units. 
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40.2 SDLC Conditions and Actions 


The same set of special conditions and actions documented for the SDLC Layer 2 package 
is implemented on the Protocol Spreadsheet in SNA. Refer to subsections 39.3 through 
39.7. 


40.3 Protocol Trace 


The SNA package includes an automatic real—time trace that summarizes link—level, TH, 
RH, and RU activity. This trace mode is enabled whenever the unit is in Run mode, both 
real—time and frozen. 


While the unit is in Run mode, press the softkey for L2TRACE ((F2) on the primary rack of 
display—mode softkeys) to bring the protocol trace for SNA to the screen. Figure 40-3 is 
an example of this trace display. Each DTE or DCE entry on the SNA trace marks the 
beginning of a frame. 


In both Run and Freeze modes, the trace may be displayed as either hexadecimal data or 
text code data. The text code will be that selected on the Line Setup menu. Press [=] to 
toggle between the two display formats. You may print the Protocol Trace from Freeze 
mode in either hexadecimal or text code format. (See also Section 16.) 


When running in High-Speed Frame Mode, more data could be passed to Layer 2 than 
there is room for in the buffer; this will cause an FEB overrun. If this happens, the error 
message FE Buffer Overflowed — Some Frames Lost will appear on the prompt line. The first 
time an FEB overrun occurs, an audible alarm will also sound; subsequent reccurrences 
will cause only the message to display (without any alarm). The trace will restart again but 
some data is lost with each occurrence. 


(A) The Protocol Trace in Freeze Mode 


Press to prevent the addition of new data to ail the display buffers, including the 
trace buffers. The frozen trace display may be scrolled through or paged through. 
The top line always is the cursor line (though there is no actual cursor on the trace 
display). Pressing (43) or @) moves the viewing “window” down relative to the data to 
add one line of fresher data to the bottom of the screen. Pressing or [t]) moves 
the viewing window up to add a line of older data to the top of the screen. 


Depression of the [fa] key adds 16 lines—one full page—of newer trace data to the 
frozen trace screen. Depression of adds 16 lines of older data. 


The frame displayed on the top line of frozen trace—data will appear as the first 
frame in the raw—data or data—plus—leads display. To view the raw data that 
generated a particular line in the trace display, use (Re) or (or (t) or (J) to move 
the line in question to the top of the screen. Then press one of the data softkeys. 
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Figure 40-3 Each DTE or DCE entry on the SNA trace marks the beginning of a frame. 


(B) Trace Fields Common to All Frames 
1. Source. On the initial line in each frame expansion, the source of the frame (DTE 
or DCE) is identified. This is the only field on the frame—trace that begins at the 
left border of the screen, and it acts as a visible separator of frame expansions 
that take up varying amounts of display space. Note on the screen in Figure 40-3 
that two whole frame expansions and part of a third are presented. 


In the leftmost (“Source”) column in the trace, DCE is always underlined. 


2. Character data. Character data decoded in hexadecimal is presented in reverse 
video immediately following the source field. See Figure 40-3. Character data is 
presented in blocks separated by spaces. These blocks correspond to the 
following protocol fields: 

@ Frame header 
e ‘Transmission header (TH) 


@ Request/response header (RH) 


e@ Request/response unit (RU) 


SEP ’95 40-5 


INTERVIEW 8000 Series Basic Operation: 951—B0424-—01 


> 


4. 


40-6 


When an individual block is longer than ten bytes, another separator is used: the 
vertical bar (: ). Bars occur after every ten bytes within a block. Note the a in 
the RU block of the DCE frame at the top of Figure 40-3. 


The hex—character display does not exceed two lines on the trace, or 70 bytes of 
RU. 


Note that the four protocol blocks may not be present in every unit. Non—Info 
frames have only the frame header. Middle— and last—segment messages lack 
the RH block. Many response messages lack the RU. 


Frame checking. An SDLC frame ends as soon as a’e flag or seven 1—bits ina 
row are detected. Ifa flag ends the frame, a frame check is performed and the 
result is posted both to the data display and to the BCC field on the first trace 
line for the frame. The symbol [6] denotes a good frame check, while 
symbolizes a bad frame. J for abort is posted to the displays when a frame is 
ended by seven 1—bits. 


Size. The number of bytes in each frame is given in the BYTES= field in four 
decimal digits. The count begins with the address byte and excludes the 
two—byte FCS. Frames without I—fields show a byte—count of two. 


Time. The time of the arrival of the end of the frame at the DTE or DCE monitor 
is provided by a 24—hour clock and posted to the trace display. The clock is 
accurate to the milli— or microsecond. 


When time values are incorporated in data, times posted to the trace display will 
not be affected when recorded data is played back, even at varying speeds. To 
incorporate time values into recorded data, make the following selections: 


@ For bit—image data 


Data To Record: | BIFIMAGE. (Record Setup menu; see Section 7) 
Time Ticks: ON. g (Front-End Buffer Setup screen; see Section 9) 


@ For character data 


Frame alana 
Timestamp Resolution: | 
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If time values are not incorporated in data during live recording, times on the 
trace during playback will be influenced by “local conditions” such as playback 
speed, idle suppression, etc. 


6. Address. The address byte is given as a hexadecimal character (from °% to‘r ) in 
the ADDRESS = field. 


7. Frame type. The mnemonic (abbreviated) name for the frame type is given in the 
FRAME TYPE= field. 


8. P/F. The status of the poll or the final bit is given in the P/F= field. 


(C) Other Trace Fields 


Most of the fields on the SNA trace are not common to all frames, but are specific to 
the type of frame (Info, for example), FID type, request messages, response 
messages, RU type, and so forth. These fields are included in Table 40-1. 
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Table 40-1 


Fields in SNA Trace Display 


Mnemonic Name Data Columns Meaning 
# cols value each 
infield column 
Frame header 
(SOURCE=) ASCIl DTE, DCE 
(BCC=) 1 symbol [6], 
BYTES= 4 0-9 
TIME= 9 0-9 time of end of frame, given as hhmm:ss.mmm 
ADDRESS= 1 % 
FRAME TYPE= ASCII SNRM, INFO, etc. 
NR= (mod 8) number (next) receive frame 1 O-F present only if frame type=info, rr, rnr, rej, or 
srej 
NR= (mod 128) number (next) receive frame 2 O-—F present only if frame type=info, rr, rnr, rej, or 
srej 
NS= (mod 8) number (frame) sent 1 O-—F present only if frame type=info 
NS= (mod 128) number (frame) sent 2 O-F present only if frame type=info 
P/F= poll/final 1 0-1 
Transmission header, FI r1 
FID TYPE=0,1 format identifier 10—byte th 
MPF= mapping field ASCII MIDDL, LAST, FIRST, ONLY 
EFI= expedited flow indicator 1 0-1 O=normal 1=expedited 
DAF= destination address field 2 °o 
OAF= origin address field 2 °o Fr 
SNF= sequence number field 2 Co — 
DCF= data count field 2 "or 
Transmission header, FID 2 
FID TYPE=2 format identifier 6—byte th 
MPF= mapping field ASCII MIDDL, LAST, FIRST, ONLY 
EFI= expedited flow indicator 1 0-1 O=normal 1=expedited 
DAF= destination address field 1 °o 
OAF= origin address field 1 °o 
SNF= sequence number field 2 °F 
Transmission header, FID 3 
FID TYPE=3 format identifier 2—byte th 
MPF= mapping field ASCII MIDDL, LAST, FIRST, ONLY 
EFI= expedited flow indicator 1 0-1 O=normal 1=expedited 
SESSION= ASCIl SSCP-—PU, SSCP—LU, RESERVD, LU-—LU 
LAF= local address field 6 0-1 
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Table 40-1 (continued) 
Fields in SNA Trace Display 


Mnemonic Name Data Columns Meaning 


#cols value each 
in field column 


FID TYPE=4 format identifier 26—byte th 

TGSI= transmission group sweep indicator 1 0-1 1=piu order maintained in tg 

VRSI= er & vr support indicator 1 O-1 1=one or more nodes does not support er, vr 

VRPCl= virtual route pacing count indicator 1 O-1 O=vr pacing count not equal to zero 

NP= network priority 1 0-1 1=piu flows at network priority, not tpf 

IERN= initial explicit route number 1 O-F same as vrn 

ERN= explicit route number 1 O-—F ern + vrn + tpf = vrid 

VRN= virtual route number 1 O-F 

TPF= transmission priority field 1 0-3 O=low 1=medium 2=high 

VRCWI= vr change window indicator 1 o-1 =increment 1=decrement 

TGNFI= tg non—fifo indicator 1 0-1 =tg fifo required 

VRSTI= vr sequence & type indicator 1 0-3 O=nonseq, nonsupv 1=nonseq, supv 

=singly seq 

TGSNF= tg sequence number field 3 0-—F used when tgnfi=0 

VRPRQ= virtual route pacing request 1 O-1 1=vr pacing response requested 

VRPRS= virtual route pacing response 1 0-1 1=vr pacing response sent in response to 
vrprq=1 

VRCWRI= vr change window reply indicator 1 0-1 when vrprs=1, O=increment 1=decrement 

VRRWI= virtual route reset window indicator 1 0-1 O=do not reset 
1=reset window to minimum size 

VRSSN= virtual route send sequence number 3 O-F piu sequencing for vrsti=2 

DSAF= destination subarea address field 4 °o Fr dsaf + osaf + vrn = vr 

OSAF= origin subarea address field 4 °o —F 

SNAI= sna indicator 1 o-1 0=destination is non—sna device, convert to 
fid O 

MPF= mapping field ASCIl MIDDL, LAST, FIRST, ONLY 

EFIl= expedited flow indicator 1 0-1 O=normal 1=expedited 

DEF= destination element field 2 °o dsaf + def = destination network address 

OEF= origin element field 2 ° osaf + oef = origin network address 

SNF= sequence number field 2 °F biu sequence number, segments have same 
snf 

DCF= data count field 2 °o —F biu or biu segment length for piu blocking 

FID TYPE=F format identifier 26—byte th 

CF= command format 1 ° °, 

CT= command type 1 °9 °, =tg snf wrap acknowledgment 

CSN= command sequence number 2 % 

DCN= data count number 2 % —"e 
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Table 40-1(continued) 
Fields in SNA Trace Display 


Mnemonic Name Data Columns Meaning 
# cols value each 
infield column 
Re th r 

RU CATEGORY= ASCII FMD, NC, DFC, SC 

Fl= format indicator 1 0-1 ru category=fmd, lu—lu session: 
1=fm header follows 
ru category=fmd, sscp session: 
O=character-coded ru 1=field-formatted ru 
ru category=nc, dfc, sc: fi always = 1 

SDI= sense data indicator 1 0-1 1=sense data included 

CHAIN= ASCII MIDDL, LAST, FIRST, ONLY 

DR1I= definite response 1 indicator 1 o-1 O=no response requested (but may be 
requested by dr2i) 
1=response requested 

DR2i= definite response 2 indicator 1 O-1 O=no response requested (but may be 
requested by drti) ehes 
1=response requested 

ERI= exception response indicator 1 O-1 if response requested by dri] or dr2i 
O=definite response 1=exception response 

QRi= queued response indicator 1 O-1 O=bypass tc queues 

Pi= pacing indicator 1 0-1 1=pacing request 

BBI= begin bracket indicator 1 0-1 1=begin bracket 

EBI= end bracket indicator 1 O-1 configured for non—LU 6.2 (see Sec. 40.1), 
1=end bracket 

CDi= change direction indicator 1 0-1 1=change direction 

CSi= code selection indicator 1 0-1 O=code 0 1=code 1 

EDI= enciphered data indicator 1 O-—1 1=ru is enciphered 

PDI= padded data indicator 1 0-1 1=ru was padded before encipherment 

CEBI= conditional end bracket indicator 1 o- configured for lu 6.2, 
1=conditional end bracket 

RU CATEGORY= ASCII FMD, NC, DFC, SC 

Fi= format indicator 1 0-1 ru category=fmd, lu-lu session: 
1=fm header follows 
ru category=fmd, sscp session: 
O=character-coded ru 1=field-formatted ru 
ru category=nc, dfc, sc: fi always = 1 

SDI= sense data indicator 1 0-1 1 =sense data included 

CHAIN= ASCII ONLY 

DR1I= definite response 1 indicator 1 0-1 1 =dr1i response 

DR2i= definite response 2 indicator 1 0-1 1=dr2i response 

RTI= response type indicator 1 0-1 O=positive response 1=negative response 

QRI= queued response indicator 1 0-1 O=response bypasses tc queues 
1=enqueue response in tc queues 

Pi= pacing indicator 1 0-1 1=pacing response 
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Table 40-1 (continued) 


40 SNA 


Mnemonic Name Data Columns Meaning 
# cols value each 
infield column 

(REQUEST CODE=) ASCIi ACTLU, BIND, etc. (present if ru category=nc, 
dfc, or sc) 

(FMD NS HEADER=) ASCII CONTACT, NOTIFY, etc. (sscp session only: 
present if ru category=fmd and fi=1) 

(FM HEADER) TYPE= 1 0-9 lu-lu session only: present if 
ru category=fmd and fi=1 

(BIND TYPE=) ASCII NEGOTIABLE, NONNEGOTIABLE (this field 
and remaining request—unit fields present 
only if request code= bind) 

FM PROFILE = 1 O—F 

TS PROFILE= 1 ° Fe 

FM USAGE PRIMARY LU PROTOCOLS 

FOR FM DATA= 1 % 
FM USAGE SECONDARY LU PROTOCOLS 
FOR FM DATA= 1 % 

FM USAGE COMMON LU PROTOCOLS= 2 °F 

TS USAGE= 6 ° —e 

MAX RU FROM SLU= 6 0-9, 

UNKNOWN 
MAX RU FROM PLU= 6 0-9, 
UNKNOWN 

PS PROFILE= 1 °F 

PS CHARACTERISTICS 11 % 

USER COUNT 1 % length of user data in bind ru 

Response unit 

(REQUEST CODE=) ASCII ACTLU, BIND, etc. (present if ru category=nc, 
dfc, or sc) 

(FMD NS HEADER=) ASCII ADDLINK, CDINIT, etc. (present if 
ru category=fmd and fi=1) 

SENSE DATA= 4 "oF this and the following 3 fields present only if 
sdi=1 

CATEGORY= ASCIl USER SENSE DATA ONLY, 
REQUEST REJECT, REQUEST ERROR, 
STATE ERROR, RH USAGE ERROR, 
PATH ERROR 

MODIFIER= 1 °F 

SENSE INFORMATION= 2 Oo Fe 
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41 DDCMP Layer 1 


DDCMP is a “layer personality package” of functions loaded into memory from disk via the Layer 
Setup screen. Figure 41-1 shows the Layer Setup screen with the DDCMP package loaded in from 
the hard—disk drive. Refer to Section 8 for information on operating the Layer Setup screen. 


*K Layer Setup **« 


kages Loaded | 
Package: (lag HRD | 
Package: 
Package: 
Package: 
Package: 
Package: 
Package: 


H 
Tt 
' 


NOOB WNFR 


Load The Selected Packages 


Figure 41-1 DDCMP is a “layer—personality package” of softkey functions at Layer 1. 


The DDCMP package takes control of two functions that normally are configured by the user on 
the Line Setup menu: outsync and block checking. Control of these functions from the Line Setup 
menu is disabled when the DDCMP package is loaded in. 


41.1 Outsync 


In synchronous format, the sync pattern is selectable by the user in the Sync Char field on 
the Line Setup menu. Outsync parameters are not selectable. Outsync cannot be turned 
off. A receiver will go out of sync at the end of a message unless the first byte of the new 
message is %, , or 2 with the correct parity. 


41.2 Block Checking 


Screen display of good and bad BCCs is automatic when DDCMP is loaded in at Layer 1, 
and cannot be disabled on the Line Setup screen. The BCC setup for DDCMP cannot be 
modified or controlled in any way from the BCC Setup menu. 
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The results of both header and data block checks are displayed on the screen. If you want 
your program to detect good or bad BCCs, you may use the BCC selections on the trigger 
menus and at Layer 1 of the Protocol Spreadsheet to interrogate the header block check 
only. 


If you want to detect a good or bad data block check, you must use one of the following C 
event variables: 


extern fast_event fevar_gd_bcc2_td; 
extern fast_event fevar_gd_bcc2_rd; 
extern fast_event fevar_bd_bcc2_td; 
extern fast_event fevar_bd_bcc2_rd; 


Here is a program that counts bad DTE BCCs for both header and data: 


extern fast_event fevar_bd_bcc2_td; 


LAYER: 1 
STATE: count_all_bad_dte_bccs 
CONDITIONS: DTE BAD_BCC 
ACTIONS: COUNTER t_bdbcc INC 
CONDITIONS: 


fevar_bd_bcc2_td 
} 
ACTIONS: COUNTER t_bdbcc INC 


Note to C programmers: the DDCMP Layer 1 package takes every message and places it in 
an IL buffer for use at Layer 2 and above. At the same time, it triggers the event 
m_lo_ph_prmtv and updates the variables associated with upward— going monitor—path 
primitives at Layer 2 (see Table 62-3). As a result, the OSI condition PH_TD_DATA IND (or 
PH_RD_DATA IND) comes true at Layer 2. 
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*K Layer Setup **« 


Selections Packages Loaded 
Layer 1 Package: [ES0xmp NO PACKAGE 
Layer 2 Package: ) PACKAGE NO PACKAGE 
Layer 3 Package: ()IG@MMsi@Nsieg NO PACKAGE 
Layer 4 Package: @=msieNsies NO PACKAGE 
Layer 5 Package: (I@=msie“siea NO PACKAGE 
Layer 6 Package: |NOMMmsieNsiea NO PACKAGE 
Layer /¢ Package: |)O—Msi¢i<sies NO PACKAGE 


Depress MM@ Key To Load The Selected Packages 


select Layer 


_OYER-1 IEW 


—_ 
rc 


a mae ) 
R-3 LAYER-4 LAYER-5 LAYER-6 LAYER-7 PROTSEL) 


F 8 


Te 


Figure 42-1 The ISDN_D personality package may be loaded from the Layer Setup screen. 
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The Basic Rate ISDN service provides an aggregate data rate of 192 Kbps, with 144 Kbps available 
to users: two 64—Kbps B—channels and one 16—Kbps D—channel per interface (2B+D). The 
additional 48 Kbps are used for framing and maintenance. The INTERVIEW 8200 TURBO units, 
INTERVIEW 8600 TURBO units, INTERVIEW 8700 TURBO units, and INTERVIEW 8800 
TURBO units, with an ISDN TIM and its multiplexer board in place (OPT—951—563—1 or 
OPT—951-—566—1), support Basic Rate ISDN testing. Primary Rate ISDN data is carried over T1 
and G.703 circuits. 


NOTE: The INTERVIEW 8100 TURBO unit supports neither Basic 
Rate ISDN testing nor Primary Rate ISDN testing. 


ISDN_D is a “layer personality package” of functions loaded into memory from disk at Layer 1 via 
the Layer Setup screen. Figure 42-1 shows the Layer Setup screen configured to load in the 
ISDN_D package from the hard drive. Refer to Section 8 for information on operating the Layer 
Setup screen. 


The ISDN_D package consists of a set of three C—language event variables and two C routines (see 
Section 75). These variables and routines allow the C programmer to construct Q.921 (LAPD) and 
Q.931 functions for use on the D channel. The ISDN trace application package (available as 
OPT—951-—35) is built upon the D—channel variables and routines provided at Layer 1 by the 
ISDN_D package. 


The ISDN_D layer package allows the user to send, receive, and monitor frames on the D channel 
via an application program written in C. Meanwhile, the line setup, data display, and layer 
packages can be focused on channel B1 or B2, whichever is selected on the ISDN Interface Setup 
menu (see accompanying documentation for the ISDN option). For Primary Rate ISDN in T1 or 
G.703, the ISDN_D layer package is also loaded at Layer 1 for the same use on the D channel as in 
Basic Rate ISDN; the B channel is selectable on their respective Interface Control screens. 


NOTE: The ISDN_D package should not be loaded when the D 
channel is selected for single—channel monitoring or emulating; that 
is, when the D channel is selected in the Channel: field on the ISDN 
Interface Setup menu. 
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*K Layer Setup *« 


Selections 


Packages Loaded 
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IDRIVE: Layer 1 Package: |[OMssieNsiesa NO PACKAGE 
|DRIVE: Layer ¢@ Package: (Sige | FDi 
WDRIVE : Layer 3 Package: (aims PACKA 

WDRIVE: Layer 4 Package: NemesieNeles DACKACE 
WDRIVE : Layer 5 Package: ()Si@M—esiesieng PACKAGE 
IDRIVE: Layer 6 Package: PACKAGE PACKAGE 
DRIVE: Layer 7” Package: PACKAGE PACKAGE 


Depress Mf@ Key To Load The Selected Packages 


elect Lat er 
F -F 


LAYER-L 


ag 


LAYER-2 LAYER=3 PAYER-4 LAYER=5 LAYER-6 LAYER? PROTSEL|| 


Figure 43-1 The LAPD personality package is loaded from the Layer Setup screen. 
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Figure 43-2 Protocol Configuration screen for LAPD. 
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LAPD is a “layer personality package” of functions that are loaded into memory from disk via the 
Layer Setup screen. Figure 43-1 shows the Layer Setup screen configured to load in the Layer 2 
LAPD package from floppy—disk, Drive 2. Refer to Section 8 for details on operating the Layer 
Setup screen. 


The LAPD package consists of the following: 


@ Aspecial LAPD Frame Level Setup screen that controls certain parameters when the unit is 
tracing or emulating LAPD. 


e A protocol trace (illustrated in Figure 43-3) that distills from LAPD data the Level 2 events 
that have protocol significance. This trace is accessible by softkey in Run mode at all times. 


@ A group of conditions and actions at Layer 2 on the Protocol Spreadsheet that facilitate LAPD 
programming. Figure 43-5 shows the softkey path to the first rack of condition softkeys when 
the LAPD package is loaded in at Layer 2. 


43.1 Frame—Level Setup 


The parameters on the LAPD Frame Level Setup screen must be configured correctly for 
an accurate trace display and for proper emulation. 


To bring up this screen, first go to the Layer Setup screen (press frocus), [F5]). Execute the 
LAPD selection at Layer 2: LAPD should appear in the Packages Loaded column. Press 
(labeled PROTSEL) to bring up a prompt to Select Protocol Configuration Screen. Then press 
(LAYER-2) to call up the LAPD Frame Level Setup screen. 


The four parameter fields on this screen are shown in Figure 43-2. T1, Emulate, and Window 
Size apply to interactive (emulate) tests only. Mode of Operation must be configured 
correctly for the protocol trace as well as for proper emulation. 
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(A) T1 


Enter a four—digit (including decimal point) T1 timeout value in this field. The 
largest valid entry is 65.5 seconds. The smallest entry is .001 second, or 1 millisecond. 


T1 is the name given to the retransmission timer for INFO frames. When a value is 
entered in the T1 field on this menu, the Layer 2 package will handle T1 timings 
correctly, as follows: 


@ Whenever the INTERVIEW sends an I—frame at Layer 2 and there are no 
previous frames sent by the INTERVIEW currently outstanding (unacknowledged), 
the timer starts timing down from the value entered on the Frame Level Setup 
screen. 


e An acknowledgment by the device under test of the most recent frame 
transmitted by the INTERVIEW stops the timer (so that it does not expire). 


@e Anacknowledgment by the device under test of a frame that is not the most 
recent frame transmitted by the INTERVIEW—an “incomplete” 
acknowledgment—testarts the T1 timer to the value selected on the 
configuration screen. 


Expiration of this Frame Level Setup timeout can only be detected by a T1_EXPIRED 
condition on the Protocol Spreadsheet at Layer 2. This particular timeout cannot be 
detected by a generic condition of TIMEOUT T1. 


According to the protocol, a T1_EXPIRED condition should result in a RESEND action. 


(B) Emulate Logical DTE/DCE 


ae are two peecuene in oe Emulate field on the LAPD Frame Level Setup screen, 
AL LOGICAL .. Usually, a logical DTE represents the user side of a 


link and a logical DCE i is ; the neevor side of the link. 


EMULA _) on the Line Setup menu to 
regulate the physical tnterices <a bettion to use Pin 2 or Pin 3 to transmit, and so on. 


(C) Mode of Operation 


The Mode of Operation field is to the mode of ne INFO and supervisory 


MOD 8 uses sequence numbers 0—7. MOD 128 adds an extra byte to the control 
field in INFO, RR, RNR , and REJ frames. See Figure 43-4. This extra byte allows 
sequence numbers in a range of 0-127. 


The correct “modulus” must be selected in this field in order to program successfully 
in Monitor mode and also to generate an accurate LAPD trace. 
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(D) Window Size 


Any window size may be entered up to the current modulus minus one: 7 or 127. 
The window size is the maximum number of unacknowledged I—frames that Layer 2 
will buffer for retransmission. When the limit is reached, any further INFO frames 
that are named in SEND actions triggered at Layer 2 will be passed to Layer 1 for 
transmission but not buffered for retransmission. 


The window is a queue that buffers frames for retransmission in case one or more 
transmissions are lost or in error. A RESEND action will resend the first (earliest) 
frame in the window. Successive RESENDs will send successive frames until there are 
no more frames to resend; or until the window is reset by an acknowledgment or by a 
RESEND FIRST action. 


Protocol Trace 


The LAPD package includes an automatic frame—trace display that summarizes 
link—level activity. This trace mode is enabled whenever the unit is in Run mode, both 
real—time and frozen. 


While the unit is in Run mode, press the softkey for L2TRACE to bring the protocol trace for 


LAPD to the screen. (If the Q.931 package for Layer 3 is also loaded in, the L2TRACE 
softkey will appear after you have pressed PROTOCL, (F2) on the primary rack of 
display—mode softkeys.) 


When running in High—Speed Frame Mode, more data could be passed to Layer 2 than 
there is room for in the buffer; this will cause an FEB overrun. If this happens, the error 
message FE Buffer Overflowed — Some Frames Lost will appear on the prompt line. The first 
time an FEB overrun occurs, an audible alarm will also sound; subsequent reccurrences 
will cause only the message to display (without any alarm). The trace will restart again but 
some data is lost with each occurrence. 


Figure 43-3 is an example of the Layer 2 trace display. Each horizontal row in the trace 
represents a frame. 


(A) The Protocol Trace in Freeze Mode 


Press to prevent the addition of new data to all the display buffers, including the 
trace buffers. The frozen trace display may be scrolled through or paged through. 
The top line always is the cursor line (though there is no actual cursor on the trace 
display). Pressing (4) or &) moves the viewing “window” down relative to the data to 
add one line of fresher data to the bottom of the screen. Pressing or (t} moves 
the viewing window up to add a line of older data to the top of the screen. 


Depression of the (&) key adds 15 lines—one full page—of newer frames to the 


frozen trace screen. Depression of [fe] adds 15 lines of older frames. 
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The frame displayed on the top line of frozen trace—data will appear as the first 
frame in the raw—data or data—plus—leads display. To view the raw data that 
generated a particular line in the trace display, use (%%) or (or (t) or &)) to move 
the line in question to the top of the screen. Then press one of the data softkeys. 


>KMON/L INE BLK=00000 S 06/23/89 09:15 
Sie BEA-VAN NAS is 


Figure 43-3 Each horizontal row on the trace display represents a frame. 


(B) Trace Columns 


The columns in the protocol trace for Layer 2 LAPD are explained below. 


1. Source. The SRC column identifies the lead on which the frame was monitored, 
TD (DTE) or RD (DCE). This column identifies the physical source of the frame, 
not the logical source. The physical DTE uses the TD lead to transmit. The 
physical DCE uses RD to transmit. 


Just as on the data display, RD data is underlined. 


2. SAPI. The Service Access Point Identifier (SAPI) is given in the next column. 
The SAPI is a network link—station address that appears in a six—bit field in the 
first frame —address byte: see Figure 43-4. 


The SAPI is presented on the trace display as two hex digits, with the righthand 
digit expressing the four low—order bits of the SAPI and the lefthand digit 
expressing the two remaining bits. 


43-6 SEP °95 


Ha nipanyomuenanna insane tenderer nese ann SU BIS lls Oi ree ROE me HSE NCAR RDI DNS RSIS Sieber eS 


ne FED 


43 LAPD 


ADDRESS | CONTROL INFORMATION — | FCS 
| INFO-MOD 8 CONTROL=INFO | 
| 
| | 87654321 87654321 
I oe en 


h. 
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Figure 43-4 Frame fields in LAPD. 
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3. TEI. The Terminal Endpoint Identifier (TE!) is the address of a link station on 
the user side. It occupies seven bits in the second frame byte inside the leading 
flag (see Figure 43-4). 


The TEI is presented on the trace display as two hex digits, with the righthand 
digit expressing the four low—order bits of the TEI and the lefthand digit 
expressing the three remaining bits. 


4. C/R. The Command/Response (C/R) column identifies the logical DTE (user 
side) and the logical DCE (network side). The logical DTE uses C/R 0 for INFO 
frames and other command frames, and C/R 1 for responses. The logical DCE 
uses C/R 1 for INFO frames and other commands, and C/R 0 for responses. 


5. Type. The mnemonic (abbreviated) names for thirteen frame types as they 
appear in the TYPE column of the protocol trace are shown in Figure 43-4 under 
“CONTROL.” The control field, therefore, indicates the frame type. Ifa 
control octet does not fit any of the patterns in the figure, the frame is listed in 
the TYPE column as UNKWN followed by the hexadecimal value of the control byte: 
UNKWN=47. 


If the number of bytes in the frame is below the required minimum, the frame is 
posted as INVALID. 


6. N(R) and N(S). One column on the frame—level trace is devoted to N(R) values, 
and one column to N(S). The frame types that include N(R) or N(S) fields in 
their control fields are indicated in Figure 43-4. N(R) and N(S) occupy three bits 
each in modulo 8, seven bits each in modulo 128. 


N(R) and N(S) values are presented in decimal format in modulo—§8 traces. 
Each column displays a single digit that represents a 3—bit binary value. For 
modulo 128, the values% to ‘r are given in “character” format, where the 
columns contain a two—digit hexadecimal character. 


7. PandF. The status of the poll or the final bit is given in the P/F column. 
Whether this bit is the P— or F—bit is indicated for most frame types in 
Figure 43-4 (under “CONTROL’). 


The setting of the P—bit in an INFO frame often denotes the retransmission of 
an unacknowledged frame following a T1 timeout. 


8. Size. The number of bytes in each frame is given in this column in four decimal 
digits. The count begins with the first address byte and excludes the two—byte 
FCS. Frames without I—fields show a count of three (MOD 8). 


9. Time. The time of the arrival of the end of the frame at the DTE or DCE monitor 
is provided by a 24—hour clock and posted to the trace display. The clock is 
accurate to the milli— or microsecond. 


When time values are incorporated in data, times posted to the trace display will 
not be affected when recorded data is played back, even at varying speeds. To 
incorporate time values into recorded data, make the following selections: 


@ For bit—image data 
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Data To Record: 2: CHAR 
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Timestamp Resolution: i@S or 4% 
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(Front—End Buffer Setup screen; see Section 9) 


If time values are not incorporated in data during live recording, times on the 
trace during playback will be influenced by “local conditions” such as playback 


speed, idle suppression, etc. 


10. Frame Checking. A LAPD frame ends as soon as a‘e flag or seven 1—bits in a 
row are detected. If a flag ends the frame, a frame check is performed and the 
result is posted both to the data display and to the BCC column of the trace 
display. The symbol{é] denotes a good frame check, while & symbolizes a bad 


frame. 


for abort is posted to the displays when a frame is ended by seven 1 —bits. 


Monitor Conditions 


When the LAPD personality package is loaded in (via the Layer Setup screen), a set of 
conditions checks DTE and DCE leads. This set of conditions is accessed by the DTE and 


DCE selections on the first rack of condition softkeys at Layer 2. See Figure 43-5. 


Figure 43-5 The softkeys for DTE and DCE are used to monitor LAPD protocol events at Layer 2. 


After the keyword DTE (or DCE) is written to the spreadsheet, a rack of softkeys appears 


that represent types of frames: INFO, SABM, UA, and so forth. 
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(A) Frame Types 


The softkeys for INFO, supervisory, unnumbered, sequenced information, and 
“other” frames are illustrated in Figure 43-6. Press a softkey to write one of these 
frame types to the Layer 2 spreadsheet. DTE or DCE followed by a frame—type 
mnemonic—DTE INFO, for example, or DCE SABM—is a complete condition and will 
come true if a matching frame is monitored. SAPI, TEI, C/R, poll/final, and BCC 
conditions may be appended to the simple frame mnemonic, but they are optional. 


1. Info frames. INFO frames differ for MOD 8 and MOD 128 numbering schemes. 
(See Figure 43-4.) For spreadsheet conditions to match I—frames accurately, the 
correct numbering system (Mode of Operation) should be selected on the LAPD 
Frame Level Setup screen. 


2. Supervisory frames. The three supervisory—frame types that can be searched for 
on the data leads are RR (Receive Ready), RNR (Receive Not Ready), and 
REJect. These frames always contain N(R) fields (see Figure 43-4) and serve 
mainly to acknowledge or reject INFO frames. 


Like INFO frames, supervisory frames are constructed differently according to 
the numbering scheme, MOD 8 or MOD 128. 


3. Unnumbered frames. Unnumbered frames generally assist in link—setup and 
takedown. 


Figure 43-6 Frame type or block—check type may be specified as a complete condition for 
DTE or DCE. 


4. Sequenced information frames. Sequenced information frames (SIO and SI1) have 
a 1—bit sequence—numbering field that toggles 0 (SIO) and 1 (SI1). (See 
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Figure 43-4.) These frames are used instead of INFO frames in MOD 2 
operation where the limit for outstanding information frames is 1. 
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Figure 43-7 The hex value of any frame may be specified under OTHER. 


5. Other frames. Any frame type may be entered as a hexadecimal value instead of 
by name. Press the softkey for OTHER. See Figure 43-7. Then enter the hex byte 
in the form of two alphanumerics. Here, for example, is a SABM (with the P—bit 
set) entered as a hexadecimal: 


CONDITIONS: DCE OTHER 3F 


SEP ’95 —11 


INTERVIEW 8000 Series Basic Operation: 951—B0424—01 | 


SAPI, TEI, C/R, P/F, and BCC conditions may be appended to OTHER conditions 


(see Figure 43-8). In MOD 8, the P/F bit is already specified in the hex entry, 
and a P/F condition will be ignored. 


Figure 43-8 The bottom softkey rack shows conditions that may be linked to frame—type 
conditions. 


6. SAPI. A SAPt condition may be added to all frame types. Press the softkey for 
SAPI=, shown in Figure 43-9. Then enter the 6—bit SAPI value as two hex digits in 


a range from 00 to3F. (Do not use the {«] key.) The entry will appear as in this 
example: 


CONDITIONS: DTE INFO SAPI= 15 


Figure 43-9 The hex value of the SAPI is entered as two alphanumerics. 


To bypass the SAPI= selection (as well as the other options on the same rack of 
softkeys in Figure 43-9) press [por]. 


7. TEI. Like SAPI, a TEI condition may be added to all frame types. Press the 
softkey for TEl=, shown in Figure 43-10. Then enter the 7—bit TEI value as two 
hex digits in a range from 00 to 7E. (Do not use the [*=) key.) 
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Figure 43-10 The TEI is an optional condition within all frame—type conditions. 


8. C/R. AC/R value of 0 or 1 may be entered as an optional condition added to any 
frame —type condition. 


Figure 43-11 The value of the C/R bit may be chosen as a condition. 


Press [| to bypass the C/R= condition and the other conditions on the same 
softkey level in Figure 43-11. 


9. Poll/final bit. P/F conditions are optional for all frame types. P/F values of 0 or 1 
the softkey sequence in Figure 43-12. 


Figure 43-12 The value of the P/F bit may be chosen as a condition for any frame type. 


Press {c] to bypass the P/F= condition and the other conditions on the same 
softkey level in Figure 43-12. 
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Figure 43-13 A condition may search for all good, bad, or aborted frames. 


(B) BCC Conditions 


DTE and DCE frames may be monitored for good and bad frame checks and for aborts. 
All DTE or DCE frames may be monitored with respect to frame checking, as in this 
example: 


CONDITIONS: DTE BDBCC 
The softkey sequence for this spreadsheet entry is given in Figure 43-13. 
Or a particular type of frame may have a BCC or abort condition appended to it: 


CONDITIONS: DCE INFO ABORT 


43.4 Emulate—Mode Conditions 
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(A) Receive Conditions 


Like DTE and DCE conditions, RCV conditions monitor a data lead for LAPD frame 
types. RCV conditions operate only in emulate modes, and they check only the data 
lead that the INTERVIEW is not using to transmit. While a RCV condition may look 
like a DTE or DCE condition—RCV INFO P/F=1 looks the same as DCE INFO P/F=1—there 
are important differences that are noted below. 


1. Valid frame sequencing. To satisfy RCV conditions, numbered frames must have 
correct N(R) and N(S) sequencing. 


2. Good BCC. RCV conditions cannot match frames with bad frame checks, nor can 
they match aborted frames. (Emulate—mode conditions are designed for ease of 
programming, and the assumption is that as a LAPD emulator, you are not 
required to acknowledge—or negative —acknowledge—bad or aborted frames.) 


If you wish to count bad BCCs or aborts, use DTE or DCE conditions instead of RCV 
conditions. 


Figure 43-14 INVALID and UNKNOWN are frame types for RCV conditions. 


3. Type invalid. RCV conditions can detect frames that are invalid “types”—the 
control field is missing, for example, or the I—field is missing in an I—frame. The 
Protocol Spreadsheet entry for this condition is RCV INVALID, and the softkey 
sequence is illustrated in Figure 43-14. 
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4. Type unknown. A frame may be valid in all respects but have a control field that 
indicates a nonstandard frame type. Such a frame may be matched by a RCV 
UNKNOWN condition (Figure 43-14). 


(B) N(S) Error 


As a Layer 2 emulator, you do respond to INFO frames that have N(S) errors. These 
are detected as NS_ERR conditions, not as RCV INFO conditions. 


NS_ERRs apply only to frames received when you are emulating. The same frame that 
triggers an NS_ERR condition also may satisfy a DTE INFO or DCE INFO condition—but 
not a RCV INFO condition. 


NS_ERR will come true for any received INFO frame whose N(S) value is not one 
higher than the previous N(S). 


NS_ERR will not come true for out—of—sequence SIO and SI1 frames. 


In the first rack of condition softkeys at Layer 2, press PROTOCL. Then press the 
softkey for NS_ERR. See Figure 43-15. 


Figure 43-15 The PROTOCL key brings up six LAPD emulate conditions. 


(C) N(R) Error 


Received INFO or supervisory frames may have N(R) errors. Such errors are 
detected as NR_ERR conditions, not as RCV INFO or RR (or RNR or REJ) conditions. 


A valid N(R) is any value that (1) acknowledges a frame that is outstanding (waiting 
for acknowledgment); or (2) repeats the last acknowledgment. Any other N(R) value 
is detected as an error. 


(D) T1 Expired 


This condition detects the expiration of the T1 timeout—timer that is regulated on 
the LAPD Frame Level Setup screen. See Section 43.1(A), above. 


43-16 | SEP 95 


eretanatot 


SEP ’95 


43 LAPD 


(E) Frame Sent 


This condition is true when, as a result of a SEND or RESEND action, a frame has been 
passed down to Layer 1. 


Window Conditions 


The size of the Layer 2 retransmit window is configured on the LAPD Frame Level 
Setup screen. See Section 43.1(D). There are four conditions that test the current 
status of this window. They are WINDOW FULL, WINDOW EMPTY, WINDOW NOT_FULL, and 


WINDOW NOT_EMPTY. The softkey sequence for the WINDOW options is shown in 
Figure 43-16. 
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Figure 43-16 When the retransmit window fills, Layer 2 stops buffering frames for retransmission. 


WINDOW FULL is true when the window is full of unacknowledged frames and the Layer 


2 protocol package will not buffer additional frames until some acknowledgment is 
received. 


Each time an acknowledgment is received, the window is flushed to the extent of the 
acknowledgment. WINDOW EMPTY means that the latest acknowledgment was complete 
and left no frames outstanding (unacknowledged). If an RR response is received and 
the acknowledgment is only partial, this condition will be true: 


CONDITIONS: RCV RR 
WINDOW NOT_EMPTY 


CAUTION: Window conditions are status conditions (see Section 31.2) 


and must always be used in combination with a transitional condition 
such as a RCV condition. 
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(G) More to Resend 


Frames in the window may have to be resent, usually as the result of a T1 timeout or 
a Reject frame. One RESEND action retransmits one frame in the window, beginning 
with the earliest. Subsequent RESEND actions retransmit subsequent frames. The 
MORE_TO_RESEND and NO_MORE_TO_RESEND conditions allow you to retransmit the 
entire window, as in the “recover” state in this example: 


CONDITIONS: RCV REJ 
NEXT_ST: recover 
STATE: recover 

CONDITIONS: ENTER_STATE 

ACTIONS: RESEND FIRST 

CONDITIONS: FRAME_SENT 
MORE_TO_RESEND 

ACTIONS: RESEND NEXT 

CONDITIONS: FRAME_SENT 
NO_MORE_TO_RESEND 

NEXT_ST: xfer 


MORE_TO_RESEND and NO_MORE_TO_RESEND conditions may be written to the Protocol 
Spreadsheet by the softkeys shown in Figure 43-17. 


Figure 43-17 The MORE_TO_RESEND condition allows you to resend the entire window of 
frames and then stop when there are NO_MORE_TO_RESEND. 


CAUTION: MORE_TO_RESEND and NO_MORE_TO_RESEND are Status 
conditions (see Section 31.2) and must always be used in combination 
with a transitional condition such as FRAME_SENT. 
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43.5 Emulate Actions 


When you have completed a block of conditions in a Protocol Spreadsheet test at Layer 2, 
press to access the set of actions that can be taken as a result of the block of conditions 
coming true. The set of actions that are specific to the LAPD personality package are 
shown in the racks of softkeys in Figure 43-18. Except for ENHANCE and SUPPRES, the 
actions shown have meaning only when the INTERVIEW is emulating DTE or DCE, and 
not when it is monitoring the line passively. 


Figure 43-18 Action softkeys specific to LAPD. 


(A) Send Actions 
Press the softkey for SEND to access two racks of softkeys with names of frame types 
that may be named in SEND actions. All data generated by the LAPD package must be 
enclosed in a frame that is identified in a SEND action by type. (Only at Layer 1 can 
data be generated as a simple character string without any protocol building blocks.) 
The complete set of frame types is given in Figure 43-19. 
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When conditions are true for a SEND action, frames are sent immediately down to 
Layer 1 to be transmitted there. 


Figure 43-19 SEND actions always specify a frame type. 


1. INFO frames. SEND INFO is a complete action—entry. SAPI, TEI, command—bit, 
poll—bit, N(R), N(S), string, and BCC parameters may be added to an INFO 
frame, but they are optional. 


If a Layer 3 package is installed and Layer 3 data is being handed down to Layer 
2, the following condition—and—action trigger will accept this data and convey it 
properly to Layer 1: 


CONDITIONS: DL_DATA REQ 
ACTIONS: SEND INFO " (DL_DATA) " 


SEND INFO actions pass the INFO frame immediately to the next layer down. If the 
retransmit window is full, the frame is still sent—but it is not buffered in the 
window and cannot be resent. 


An INFO frame will be buffered for retransmission regardless of the status of the 
window if a specific value is entered for the NS= parameter (see “N(S),” below). 
The specific N(S) value will clear the window and the INFO frame will be 
buffered in the first window position. 


2. Supervisory frames. SEND RR, SEND RNR, and SEND REJ are complete action entries. 
SAPI, TEI, C/R bit, P/F bit, N(R), string, and BCC parameters may be added to 
the SEND action, but they are optional. 


3. Unnumbered frames. SAPI, TEI, C/R bit, P/F bit, string, and BCC parameters 
values may be included as adjuncts to a SEND action for an unnumbered frame. 
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Figure 43-20 SAPI, TEI, C/R, P/F, string, and BCC options may be added to SEND 
unnumbered—type and SI—type actions. 


4. Sequenced information frames. SAPI, TEI, C/R bit, P/F bit, string, and BCC 
values also may be added to SEND SI0 and SEND Si1 actions. 


Figure 43-20 shows the optional fields that may be specified inside unnumbered 
and SI send—actions. 


5. Other frames. Any frame type may be entered in a SEND action as a hexadecimal 
value instead of by name. Press the softkey for OTHER, on the bottom rack in 
Figure 43-19. 


hatetate! 


Figure 43-21 SEND OTHER actions always specify a type value in hex. 
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Enter the hex value in the form of two alphanumerics. Here is a DISConnect 
command entered as a SEND OTHER action: 


SEND OTHER 43 SAPI= 04 TEI= 1A C/R= 0 


Note that P/E, N(R), and N(S) fields are implied already in the user—entered 
hexadecimal control field. In MOD 128, P/F is not included in the hex entry and 
is a valid optional entry. 


6. SAPI. An SAPI may be specified for all frame types. The SAPI= entry is always 
typed as two hex digits, with the right—hand digit expressing the four low—order 
bits of the SAPI and the left—hand digit expressing the two remaining bits. The 
SAPI field 000100, for example, appears as follows: 


SEND RR SAPI= 04 TEI= 1A 


7. TEI. A TEI may be specified for all frame types. The TEl= entry is always typed 
as two hex digits, with the right— hand digit expressing the four low—order bits of 
the TEI and the left—hand digit expressing the three remaining bits. The TEI 
field 0011010 is illustrated in the SEND RR example above. 


Figure 43-22 The correct Command/Response bit will depend on the logical emulation. 


8. Command/response bit. The C/R bit may be specified for all frame types. The 
logical DTE uses C/R 0 for INFO frames and other command frames, and C/R 1 
for responses. The logical DCE uses C/R 1 for INFO frames and other 
commands, and C/R 0 for responses. Since the response bit echoes the command 
bit, a C/R= LOOPBACK selection is provided (see Figure 43-22). 


9. Poll/final bit. The P/F bit is an optional entry in all SEND actions. P/F values of 0, 1, 
or LOOPBAK are entered by the softkeys in Figure 43-23. If P/F= LOOPBAK, the bit 
will echo the last P/F bit received. (Looping the P/F bit is appropriate for UAs 
and supervisory frames.) 
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12. 


To specify an N(S) value, press the softkey for NS=, then enter a hexadecimal in 
the form of one or two alphanumerics. Valid hex entries are the same as for 
N(R). A SEND INFO action that specifies an N(S) value—NS= 0, for example—will 
clear the window so that the INFO frame is buffered immediately. 


Figure 43-25 The N(S) field may be specified in a SEND INFO action. 


Other N(S) options are RCVD_NR, SKIP, and AUTO. RCVD_NR means that you send 
the N(S) value that the other side says it is expecting. This is the valid N(S) in 
most cases, but not when you send two or more I—frames in a row without 
waiting for acknowledgment. 


Pen 
is 


SKIP means that you add one to your correct N(S). This will look to the other side 
as though the line has taken a “hit” and a frame has been lost. This selection 
causes the window to be cleared. 


NS= AUTO is the default setting for SEND INFO actions. AUTO means that every new 
INFO frame sent will have an N(S) value of one higher than the previous. 


String. Strings are sent in LAPD only as adjuncts to frame —types when they are 
named in SEND actions. If you want to send a string of raw data without a 
protocol “envelope,” you must go to Layer 1 and send the raw string from there. 


Press the SEND softkey followed by the softkey for a frame type. Add any 
necessary or desired SEND options for the particular frame type. Then press the 
STRING softkey (labeled F7 in Figure 43-25). 


There is no spreadsheet keyword that identifies send—strings at any layer. The 
spreadsheet compiler identifies strings by the quotation marks surrounding them. 
Always enclose strings in quotation marks. (To send an actual " —character in 
your string, type \" .) See Section 33 for more information on strings. 


Here is a simple SEND action that includes no options besides a string: 
ACTIONS: SEND FRMR "' 11°%°% 


And here is a SEND action that includes a full complement of optional fields, 
including a string: 
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ACTIONS: SEND INFO SAPI= 04 TEI= 1A C/R= 0 P/F= 0 NR= AUTO NS= AUTO 
* 78 70° 70386449000"' GDBCC 


Most ASCII —keyboard, control, and hexadecimal characters are legal in a 
send—string. Special keys ((rs), (Fz), (&)) are not legal. Refer to Table 33-2. 


To insert a canned fox message into a transmit string, type FOX inside double 
parens, as follows: (FOX) . Remember that the double parens are special 
characters produced by the (e™)—[s) and (««)—{@] combinations. Constants, 
counters, and flags can also be embedded in a string. See Section 33, Strings. 


13. BCC. There are three BCC options for every SEND action in LAPD. One of the 
options, GDBCC, is the default. Any frame that does not request a bad BCC or an 
abort will have a good frame—check sequence calculated for it and appended to 
it. BCC also is an option for SEND actions at Layer 1; but it does not occur at 
Layer 3 or higher. 


Figure 43-26 Type of BCC is a SEND option for frames at Layer 2. 


The three softkey selections for BCC are shown in Figure 43-26. A 16—bit 


CCITT frame check is selected automatically for BOP protocols and cannot be 
changed or disabled. A bad BCC will be CRC—16 instead of CCITT. 


When ABORT is the BCC selection, instead of appending a proper frame check the 
transmitter will hold the lead at mark for eight bits (or longer if the transmitter is 
idling ‘r ). Inside a frame, seven 1—bits in a row are sufficient to signal an abort. 


(B) Give Data 


GIVE_DATA is the [(F2] action on the first rack of action softkeys (refer to Figure 43-18). 


This action takes the I—field from a received INFO frame and passes it up to Layer 3 
along with a DL_DATA IND primitive. (See Figure 34-5 in the section, OSI 
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Primitives on the Protocol Spreadsheet.) In an emulate mode, data is delivered up to 
Layer 3 only by one of two actions at Layer 2: GIVE_DATA, or else a DL_DATA IND 
primitive followed by the data string. 


(C) Resend 


The RESEND function is mapped to [F1] on the second layer of action softkeys. See 
Figure 43-27. The first RESEND action will resend the first frame in the window. The 
window is a queue that buffers INFO frames for retransmission in case one or more 
transmissions are lost or in error. 


The first frame in the window always is the earliest outstanding (unacknowledged) 
frame. Every time an acknowledgment is received, the window is cleared to the extent 
of the acknowledgment and a new “first—frame” position is established. The first 
RESEND after an acknowledgment always sends the first window frame. 


Figure 43-27 The RESEND action allows you to recover from sequence errors. 
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Figure 43-28 Resends cause the pointer to move, while acknowledgments move the pointer and the 
entire window. 


The second and subsequent RESENDs following an acknowledgment also will send the 
first window frame, provided that the keyword FIRST is appended directly to the 
RESEND entry. Otherwise, they send the NEXT (second) and subsequent window 
frames. Figure 43-28 shows the position of the the resend “pointer” after four 
consecutive RESEND NEXT actions. RESEND NEXT is the default resend when neither 
FIRST nor NEXT is specified. 


The resend—pointer is reset to the beginning of the window automatically by any 
acknowledgment, or by a RESEND FIRST action in the spreadsheet program. 


1. Resend first/next. RESEND FIRST means that the resend—pointer is reset to the 
beginning of the window, the first frame in the window is resent, and the pointer 
is advanced to the second position in the window. The effect of a RESEND FIRST 
action is illustrated in Figure 43-29. 


The RESEND FIRST action makes it possible for you to resend all the frames in the 
window one by one, and then resend them again if necessary. _ 


2. P/F=loopback/0/1. The P/F bit in the resend—frame can be set to 0 or 1 by this 
optional action. If PF= LOOPBACK, the bit will echo the last P/F bit received. 
(Default is 1 in a RESEND action.) 
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— ee er ee i ai a ar ir er er «@— pointer moves to here 
FRM 7 after RESEND FIRST 
action resends FRM 6 


WINDOW FRM 1 


FRM 4 


“€ pointer is here 
after seven 
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Figure 43-29 RESEND FIRST resets the pointer, allowing you to resend the entire window repeatedly. 


(D) Reset N(R) and Reset N(S) 


RESET_NR and RESET_NS are the [F2] and [Fs] actions on the second rack of action 
softkeys in the LAPD personality package. (Refer again to Figure 43-18.) The 
sequence—number fields in I—frames and supervisory frames can be reset by these 
two Protocol Spreadsheet actions. Sequence numbers are not reset automatically 
during a test by any frame that is sent or received. 


RESET_NS also clears the transmit window. 
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43.6 Display Actions 
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ENHANCE and SUPPRESS pertain to lines of data on the Layer 2 protocol trace (see Section 
43.2). They do not suppress and enhance data on the raw—data display. Raw data is 
enhanced and suppressed at Layer 1. 


DTE, DCE, and RCV conditions can trigger an ENHANCE or SUPPRESS action. 


(A) Enhance 


Whenever a DTE, DCE, or RCV condition comes true at Layer 2, the frame that satisfied 
the condition can be enhanced on the LAPD protocol—trace display, or it can be 
deleted from the trace completely. In an actions block on the Protocol Spreadsheet, 
press the ENHANCE softkey—{F2) on the third rack of action softkeys. Figure 43-30 
shows the three softkey subselections beneath ENHANCE. They are REVERSE, BLINK, and 


LOW. 
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Figure 43-30 Selected frames on the protocol trace may be enhanced or suppressed. 


Reverse —image and blink enhancements affect the plasma—display screen. In 
addition, a low—intensity enhancement can be applied to screens that are transmitted 
to a black—and—white monitor connected at the RS—170 port at the rear of the 
INTERVIEW. 


Reverse, blink, and low enhancements can be mapped to colors on a color monitor 
attached at the INTERVIEW’s RGB port (Figure 1-6). See Section 18.2 for an 
explanation of how reverse, blink, and low enhancements relate to character and 
background colors in the RGB output. 
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Figure 43-31 A DTE SABM has been enhanced. 


Figure 43-31 shows one screen of a Layer 2 protocol trace in which DTE SABM 
frames have been enhanced in reverse video. The trigger that caused this 
enhancement was as follows: 


CONDITIONS: DTE SABM 
ACTIONS: ENHANCE REVERSE 


(B) Suppress 


Individual frames that are suppressed in Layer 2 actions are deleted from the trace 
display. Figure 43-30 showed the softkey path to SUPPRES. 
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43.7 Automatic Primitives 


In Section 34,OSI Primitives on the Protocol Spreadsheet, Table 34-2 lists the OSI service 
primitives that are monitored at the boundaries of Layer 2 as trigger conditions and sent 
up to Layer 3, or down to Layer 1, as user—entered spreadsheet actions. These primitives 
are layer—specific rather than protocol—specific and are not part of the personality 
package for LAPD; but a few of the primitives are set in motion automatically by LAPD 
spreadsheet actions. These automatic primitives can be thought of as part of the Layer 2 
actions themselves, and by extension, as part of the LAPD protocol package. 


Table 43-1 gives the set of LAPD actions that have action—primitives built into them. For 
example, whenever a GIVE_DATA action occurs at Layer 2,a DL_ DATA IND primitive is 
forwarded to Layer 3, where a DL_DATAIND condition may be waiting to monitor it. 


Whenever a SEND or RESEND action is initiated at Layer 2, a PH_DATA REQ primitive is 
sent downward along with the PH data (the entire frame). 


If a SEND or RESEND action is triggered at Layer 2 while the physical connection at Layer 1 
is inactive, Layer 2 will sense the absence of a physical connection and delay the 
PH_DATA REO. Instead, it will send a PH_ACTIVATE REO primitive. Only when a 
PH_ACTIVATE CONF has been returned by Layer 1, will Layer 2 release the data and 
the data primitive. 


NOTE: All Layer 1 interfaces for the INTERVIEW 7000 Series will 
return PH_ACTIVATE CONF automatically whenever they see 
PH_ACTIVATE REQ. 


Table 43-1 
Automatic Primitives Generated in LAPD 


LAPD 
Layer 2 Automatic To 
Action Primitive Layer 
GIVE_DATA DL_DATA IND 3 
SEND {TYPE} (PH_ACTIVATE REQ*) 
PH_ DATA REQ 
RESEND (PH_ACTIVATE REQ*) 
PH_ DATA REQ 


A LESH CEES ION SST SSE ESI DOORS: 
*Sent if Layer 1 shows inactive status. PH_DATA REQ delayed until PH_ACTIVATE 
CONF returned by Layer 1. 
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KK Layer Setup *«k 


Selections Packages Loaded 

Layer 1 Package: (H@MRsesies NO PACKAGE 

Layer 2 Package: (NOMssieNsiea LAPD FDI ¥ 
Layer 3 Package: (@HReeal Q. 931 HRD | 
Layer 4 Package: (MO@M—Msi@Nsies NO PACKAGE | 
Layer 5S Package: (O@MSMsi@Neiea NO PACKAGE 

Layer 6 Package: (IGQMIsIsi@Nsiea NO PACKAGE 

Layer Y/Y Package: |)IOMMSI@Nsieéa 


NO PACKAGE 


|Depress [aia Key To Load The Selected Packages 


tSe lect Layer 
(LAYER-1 LAYER-2 (ppgaiseees) LAYER-4 LAYER-S LAYER-6 LAYER-7 PROTSEL) 


Figure 44-1 The Q.931 personality package is loaded from the Layer Setup screen at Layer 3. 
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Q.931 is a “layer personality package” of functions that are loaded into memory from disk via the 
Layer Setup screen. Figure 44-1 shows the Layer Setup screen configured to load in the Q.931 
package from the hard disk. Refer to Section 8 for details on operating the Layer Setup screen. 


The Q.931 package consists of the following: 


e A protocol trace (illustrated in Figure 44-2) that distills, from Q.931 data, the Level 3 events 
that have protocol significance. This trace is accessible by softkey in Run mode at all times. 


e A group of conditions and actions at Layer 3 on the Protocol Spreadsheet that facilitate ISDN 
programming. Figure 44-4 shows the softkey path to the first rack of condition softkeys when 
the Q.931 package is loaded in at Layer 3 and a LAYER: 3 programming block has been opened 
on the spreadsheet. 


44.1 Protocol Trace 


The Q.931 package includes an automatic message —trace display that summarizes Layer 3 
activity. This trace mode is enabled whenever the unit is in Run mode, both real—time 
and frozen. 


While the unit is in Run mode, press the softkey for PROTOCL ((F2] on the primary rack of 
display — mode softkeys) and then the softkey for LSTRACE ((F2)) to bring the protocol trace 
for Q.931 to the screen. Figure 44-2 is an example of this trace display. Each horizontal 
row in the trace represents a “message” as defined in CCITT Recommendation Q.931. 
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Figure 44-2 Each horizontal row on the trace display represents a message. 


(A) The Protocol Trace in Freeze Mode 


Press to prevent the addition of new data to all the display buffers, including the 
trace buffers. The frozen trace display may be scrolled through or paged through. 
The top line always is the cursor line (though there is no actual cursor on the trace 
display). Pressing [%é) or &) moves the viewing “window” down relative to the data to 
add one line of fresher data to the bottom of the screen. Pressing (&&) or (1) moves 
the viewing window up to add a line of older data to the top of the screen. 


Depression of the key adds 15 lines—one full page—of newer frames to the 
frozen trace screen. Depression of (fi) adds 15 lines of older frames. 


The frame displayed on the top line of frozen trace — data will appear as the first 
frame in the raw—data or data—plus—leads display. To view the raw data that 
generated a particular line in the trace display, use (8) or (or (*) or &)) to move 
the line in question to the top of the screen. Then press one of the data softkeys. 
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(B) Trace Columns 


The columns in the protocol trace for Q.931 are explained below. 


1. Source. The SRC column identifies the lead on which the message was monitored, 
TD (DTE) or RD (DCE). This column identifies the physical source of the 
message, not the logical source. The physical DTE uses the TD lead to transmit. 
The physical DCE uses RD to transmit. 


Just as on the data display, RD data is underlined. 


2. Flag. The FLG column refers to the call—reference flag and is used to identify 
where the call originated. Calls originating on the user side of the link will show 
a flag value of 0 in every message from both the DTE and the DCE. (This is a 
call—origination flag, not a message —origination flag.) 


If a call originates from a remote user, every message that references that call will 
have a flag value of 1. 


3. Call reference value. The number used by a message to reference a particular call 
is given in the CALL—REF-VAL column. This is a 15—column field that displays the 
variable —length call—reference value in from one to 15 hexadecimal characters. 
This field is blank when the call—reference length value (see Figure 44-3) is zero. 


The flag bit (see “Flag,” above) is not included in the display of the first byte of 
the call—reference value. 


4. Message type. The thirty message types that are named in the MSG-TYPE column 
are shown in Figure 44-3. If a message type does not fit any of the patterns in the 
figure, it is listed in the MSG-TYPE column as UNKWN followed by the hexadecimal 
value of the message—type byte: UNKWN=7C. 


If the number of bytes in the message is below the required minimum, the 
message is posted as INVALID. 


5. Information element. The INFO—ELEMENT field presents up to 16 bytes of 
character data (decoded into hex) for all messages that contain information 
elements beyond the message—type field. Info elements are mandatory in some 
messages and optional in others. 


In the INFO—ELEMENT fields with data shown in Figure 44-2, the first byte always 
is an “identifier” byte, with a value that you can decode using the 

“Info Element 1” field diagrams on the right half of Figure 44-3. The second 
byte is a length byte, with a value that indicates the number of “contents” bytes 
that intervene before the next element — identifier. 
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Figure 44-3 Message fields in Q.931. 
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RESUME DETACH ACK 
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87654321 87654321 
DISCONNECT 
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87654321 87654321 
RESUME REJ RELEASE 
| ASCII = asci = 
100100010 01001101 
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DETACH 


CONTROL 
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ASCI= y 
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01000000 
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| ASCH = j 
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| ASCH = 
101110010 
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| asci= cl 
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REGISTER REJ 


ASCII = } 


101111101 
87654321 


FACILITY 
HEX = 6, 
ASCIl= b 


01100010 
87654321 


FACILITY ACK 
HEX = ®, 


87654321 


FACILITY REJ 
HEX = Ls 


87654321 


INFO 
HEX = "3 
ascii= { 


87654321 


REGISTER 


87654321 


REGISTER ACK 
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01110100 
87654321 


STATUS 
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The first info—element data in Figure 44-2, for example, begins with the hex 
character°®.. This translates on the field diagrams in Figure 44-3 as a “Bearer 
Capability” info element. The next byte, °2 , indicates that the remaining contents 
are two bytes long, followed by the end of the data or by another information 
element. This means that *s, “Channel ID,” is the next info—element identifier 
in the string; and so forth. 


Note in the field diagrams in Figure 44-3 that there are four types of single—byte 
information element. 


Time. The time of the arrival of the end of the frame containing the message at the 
DTE or DCE monitor is provided by a 24—hour clock and posted to the trace 
display. The clock is accurate to the milli— or microsecond. 


When time values are incorporated in data, times posted to the trace display will 
not be affected when recorded data is played back, even at varying speeds. To 
incorporate time values into recorded data, make the following selections: 


e@ For bit—image data 


piace (Record Setup menu; see Section 7) 
> ON, (Front-End Buffer Setup screen; see Section 9) 


@ For character data 


Data To Record 
Time Ticks: ON. 


Or 


Data To Record e 


If time values are not incorporated in data during live recording, times on the 
trace during playback will be influenced by “local conditions” such as playback 
speed, idle suppression, etc. 


Frame Checking. A BOP frame ends as soon as a’e flag or seven 1 —bits in a row 
are detected. Ifa flag ends the frame, a frame check is performed and the result 
is posted both to the data display and to the BCC column of the trace display. 
The symbol[é] denotes a good frame check, while H symbolizes a bad frame. 


for abort is posted to the displays when a frame is ended by seven 1—bits. 
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44.2 Monitor Conditions 


When the Q.931 personality package is loaded in (via the Layer Setup screen), a set of 
conditions checks DTE and DCE leads both in monitor and emulate modes. This set of 
conditions is accessed by the DTE and DCE selections on the first rack of condition softkeys 
at Layer 3. See Figure 44-4. 


an Aoiges 


Figure 44-4 The softkeys for DTE and DCE are used to monitor ISDN protocol events once Layer: 3 has 
been entered on the Protocol Spreadsheet. 


After the keyword DTE (or DCE) is written to the spreadsheet, a rack of softkeys appears 
that represent types of message: ALERT, CONN, STATUS, and so forth. 


(A) Message Types 


The softkeys for the thirty standard as well as “other” message types are illustrated in 
Figure 44-5. Press a softkey to write one of these message types to the Layer 3 
spreadsheet. DTE or DCE followed by a message —type mnemonic—DTE SUSP, for 
example, or DCE REL—is a complete condition and will come true if a matching 
message—type is monitored. Call—reference, origination—link, and destination —link 
conditions may be added to the simple message —type mnemonic, but they are 
optional. 
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Figure 44-5 Message types. 


(B) Call Reference Value 


A specific call—reference value may be added as a condition to any of the message 
type conditions. Once you have pressed the softkey for a particular message type (or 
once you have touch—typed the message type followed by a space), the rack of 
softkeys shown in Figure 44-6 will appear. 


Press the softkey for C_REF=, shown in Figure 44-6. Then enter the call—reference 
value as a sequence of hex digits inside quotation marks. The sequence may be from 
one to twelve semioctets long. Type each digit as an alphanumeric in the range 0—9 
and A—F (or a—f), without using the (vx) key. The call reference ** with flag bit 0, for 
example, appears as follows: 


CONDITIONS: DTE SETUP C_REF= “7F” 
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Figure 44-6 Call—reference, origination —link, and destination —linkconditionsmaybeaddedtoa 
message —type condition. 


Include the origination/destination —flag bit in your string. If the DCE, for example, 
gives call reference #4 to a call that originated at a remote link, the entry C_REF= “84” 
(with flag = 1) will detect this call reference, while the string “o4” (flag = 0) will not 
detect it. 


(C) Origination/Destination Link 


A message—type condition may be set to come true only with respect to calls that 
originated locally (or remotely). 


To make a message—type condition specific to calls that originated with a user on the 
link that is being monitored by the INTERVIEW, press the softkey for ORIG (F2 on 
the rack of softkeys in Figure 44-6). Only messages that have zero as the 
call—reference flag bit will satisfy this condition. 


This condition, for example, looks for a Facility—type message that references a call 
that originated locally: 


CONDITIONS: DTE FAC ORIG 
Or a message—type condition may require remote origination of a call. In that case, 
the link being monitored is the “destination” of the call, and you will press the 


softkey for DEST, F3 on the rack of softkeys in Figure 44-6. Only messages that have 1 
as the call—reference flag bit will satisfy this condition. 
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44.3 Display Actions 


ENHANCE and SUPPRESS pertain to lines of data on the Layer 3 protocol trace (see Section 
44.1). They do not suppress and enhance data on the raw—data display. Raw data is 
enhanced and suppressed at Layer 1. 


DTE and DCE conditions can trigger an ENHANCE or SUPPRESS action. 


(A) Enhance 


Whenever a DTE or DCE condition comes true at Layer 3, the message that satisfied 
the condition can be enhanced on the Q.931 protocol—trace display, or it can be 
deleted from the trace completely. In an actions block on the Protocol Spreadsheet, 
press the ENHANCE softkey—{F1) on the first rack of action softkeys. Figure 44-7 shows 
the three softkey subselections beneath ENHANCE. They are REVERSE, BLINK, and LOW 


DONE 


' 


Figure 44-7 Selected messages on the protocol trace may be enhanced or suppressed. 


Reverse —image and blink enhancements affect the plasma—display screen. In 
addition, a low—intensity enhancement can be applied to screens that are transmitted 
to a black—and—white monitor connected at the RS—170 port at the rear of the 
INTERVIEW. 


Reverse, blink, and low enhancements can be mapped to colors on a color monitor 
attached at the INTERVIEW’s RGB port (Figure 1-6). See Section 18.2 for an 
explanation of how reverse, blink, and low enhancements relate to character and 
background colors in the RGB output. 
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Figure 44-8 A DCE SETUP has been enhanced. 


Figure 44-8 shows one screen of a Layer 3 protocol trace in which DCE SETUP 
messages have been enhanced in reverse video. The trigger that caused this 
enhancement was as follows: 


CONDITIONS: DCE SETUP 
ACTIONS: ENHANCE REVERSE 
(B) Suppress 


Individual message —types that are suppressed in Layer 3 actions are deleted from the 
trace display. Here is an example of an action that suppresses all DTE Information 
messages: 


CONDITIONS: DTE INFO 
ACTIONS: SUPPRESS 
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SS#7 (CCSS#7) is an abbreviation for the CCITT—defined Common Channel Signalling System 
#7. The INTERVIEW 8000 Series provides modifiable data display at Layer 1 and special displays 
for Layer 2 (link) protocol and for Layer 3 (network management) protocol. Automatic selections 
for SS#7 protocol appear at Layers 2 and 3 of the Protocol Spreadsheet when the correct protocol 
packages are loaded. 


45.1 SS#7 Run-Time Displays 


(A) Data Display 


Figure 45-1 shows SS#7 data being monitored as dual—line data. 7E flags have been 
suppressed on the Line Setup screen and Fill—In Signal Units (FISUs) and Link 
Status Signal Units (LSSUs) have been compressed. As with all dual—line displays, 
TD and RD data appear on alternate lines and the RD data is underlined. Time fill 
characters maintain the timing relationships between RD and TD characters, 
accurate to within one character on the display. 


(B) SS#7 Layer Traces 


An SS#7 Layer 2 trace is available when SS#7 protocol is loaded at ae 2 as 
Layer 3 trace 1S eee when SS#7 1 is loaded at Layer 3. If you select | PRoTocoL 


to Saas 46 anda a7 for more information on and examples of these acca 


45.2 Setup for SS#7 


Three steps are involved in setting up for SS#7 protocol. First, load the desired protocol 
from the Layer Setup screen as described in Section 8. Then select the correct Mode and 
data Format on the Line Setup menu, and, finally, select the options you prefer on the 
Display Setup menu. 


(A) Layer Setup 


SS#7 packages are available at Layers 1, 2, and 3. The Layer 1 packages provide 
data compression or suppression and are described at the end of this section. 

Options available with the Layer 2 and the Layer 3 packages are discussed in Sections 
46 and 47, respectively. 
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(B) Line Setup 


The Format selection on the Line Setup menu should be |. 86P. 
Protocol) when SS#7 is analyzed. This and other Line Setup selections are described 
in Section 5. 


(C) Display Setup 


Select initial display options on the Display Setup menu. All available display modes 
are applicable to SS#7 data. Protocol displays specific to SS#7, which appear only 
when an SS#7 Personality Package has been loaded, are described in Sections 46 and 
47. Data, Display Window, and Program Trace displays are described in Section 6. 


You have the option of suppressing 7E flags on the Display Setup menu. See Section 
6.3(C). 


Data suppressed from the display is available for triggering in real—time. However, it 
is not available for triggering when character—oriented data from the screen buffer is 
played back. 


It is also possible to suppress all occurrences of a particular type of frame from the 
display. Refer to the description of the SUPPRESS action in Section 46. 


45.3 SS#7 Compression at Layer 1 


When the Layer 1 package SS7_CMPRESN is loaded, redundant FISUs and LSSUs are 
suppressed from the character display and also the Layer 2 trace display in Run mode. 
That is, only the first in a series of identical Link Status or Fill—In Signal Units is 
displayed and presented to the trigger program. Subsequent identical units are 
compressed, until a different type of signal unit is transmitted on the same side of the line. 


When you are operating the INTERVIEW in a dual—port environment, you may 
configure the unit to compress the data on the main channel only, the secondary channel 
only, or on both channels. A configuration screen is accessible when the SS7_CMPRESN 
als 1 Lda cote is one: dis PROTSEL, LAYER—1 (see Figure 45-2). You may designate 
“TRANSPARENT | “Comerness = for each channel. 


NOTE: When running an application program such as GSM 
Dual—Protocol Trace (LAPD/SS#7 MTS), OPT—951—106—1, and 
monitoring SS#7 data on one port, the user may wish to compress or 
suppress the data on the other port. 


When you are operating in a single—port environment, the choice you make in the Main 
Channel Mode field will be utilized for your data at all times. If you choose | TRANSPARENT 1 
this field, data sik asian san not wien place. The selection in the Secondary Channel Mode 
field is ignored when = StL PORT is not selected (or not an option) on the TIM Setup 
screen. 


45-4 SEP ’95 


45.4 


SEP '95 


45 SS#7 Layer 1 


NOTE: Additional overhead is added when this personality package 
is loaded, causing some performance degradation. This occurs with 
either choice on the Setup screen. If you are operating in a 
single—port environment and do not ides data compression to occur, 
we recommend that you load | Ne PACKAGE pat pie 1 rather than 


simply choose Main Channel Mode: ‘ _ TRANSPARENT on the Setup screen. 


Compare Figure 45-3 to Figure 45-4 (in which FISUs and LSSUs have been compressed). 


NOTE: The number of suppressed signal units and flags can be 
monitored via C variables. Refer to Table 78-1. 


Bit—image recording of data is not affected by Layer 1 compression. Simply select and 
load NO PACKAGE at Layer 1 and play the same bit—image data back again, to cancel the 
effects of compression. All the original Link Status and Fill—In Signal Units will be 
presented to the screen display and the triggers. 


SS#7 Suppression at Layer 1 


The Layer 1 SS7_SUPP package is similar to the compression package described above. 
The suppression package, however, passes only Message Signal Units (MSUs) up to Layer 
2. Link Status Signal Units are suppressed and all Fill—In Signal Units are suppressed, 
except the first one in which the value of the BIB has been inverted. 


A similar configuration screen is present for channel setup in a dual—port environment 
when the SS7_SUPP Layer 1 package is loaded (see Figure 45-2). 


NOTE: When running an application program such as GSM 
Dual—Protocol Trace (LAPD/SS#7 MTS), OPT—951 —106—1, and 
monitoring SS#7 data on one port, the user may wish to suppress or 
compress the data on the other port. 


The suppression package has one associated C variable, ss7_compression_mode. When the 
value of this variable is zero, FISUs are suppressed; when its value is non—zero, FISUs are 
compressed, exactly as in the SS#7 compression package. 
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Figure 45-3 All LSSUs and FISUs detected are displayed on this screen. 


PKMON/L INE 
ASCII “8“NONE “BOP 


BLK=G0000 S 05726789 1e:04 


Om 


TYPE LI BIB BSN FF IB FSN TIME BC 
FILLHIN 1 1 cig 1204:31.222 (S} |] 
FILL-IN v1 1 4D 1204:31.576 Sj fi 

|DCE ME SSAGI YE | J E 1204: 31.593 [s} 
}DCE PLEIN 2)4) Z cla J 4E 1204: 2. G21 fe] || 
DEE. FIiLL—-EN Z|) i 4E 1 oF 1204: 32.048 fs} |] 
] MESSAGE 4 1 4G 1204:32.069 el | 
| FILL-IN % 1 1204: 32. fe | 
| Piles 1 1204: 32. fs] | 
| MESSAGE 2 41 1204:32.130 i |] 
| FILL*IN | 1 1204: 32. i || 
| FILE =IN 1 1204: 32. i) | 
| MESSAGE | i 1204: 32. fl || 
|D = il GF 204:32.208 i} I 

= G AF 1 41 ie nae [s] 

MESSAGE 1 nes age SG) 


|DCE 


Figure 45-4 Redundant LSSUs and FISUs have been compressed in this data. 
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*K Layer Setup *x« 


Packages Loaded 
SS7_CMPRESN HRD | 
S57 HRD | 
SS7 HRD | 
NO PACKAGE 1 
NO PACKAGE 
NO PACKAGE 
NO PACKAGE 


Selections 
Package: BSeaieieNaci 
Package: Siem 
Package: Siem 
Package: M@mmceNee 
Package: M@m—siexses 
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Layer Y Package: |xI@MMsieV<siea 
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Figure 46-1 The SS#7 personality package for Layer 2 is loaded from the Layer Setup screen. 
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SS#7 (CCSS#7) is an abbreviation for the CCITT—defined Common Channel Signalling System 
#7. At Layer 2, SS#7 is a “layer personality package” of functions that are loaded into memory 
from disk via the Layer Setup screen. Figure 46-1 shows the Layer Setup screen configured to load 
in the Layer 2 SS#7 package from the hard disk. Refer to Section 8 for details on operating the 
Layer Setup screen. 
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Set Up for SS#7 
(A) Layer Setup 


The SS#7 package at Layer 1 allows you to compress redundant frames, as explained 
in Section 45. 


The Layer 2 SS#7 package consists of the following: 


@ Aprotocol trace (illustrated in Figure 46-2) that distills from SS#7 data the Level 
2 events that have protocol significance. This trace is accessible by softkey in 
Run mode at all times. 


e Agroup of conditions and actions at Layer 2 on the Protocol Spreadsheet that 
facilitate SS#7 programming. Figure 46-4 shows the softkey path to the first rack 
of condition softkeys when the SS#7 package is loaded in at Layer 2. 


(B) Line and Display Setup 


testing SS#7. Select display options on the Display Setup menu. These options are 
discussed in Section 45.2. 


Protocol Trace 


The Layer 2 SS#7 package includes an automatic frame—trace display that summarizes 
link—level activity. This trace mode is enabled whenever the unit is in Run mode, both 
real—time and frozen. 


While the unit is in Run mode, press the softkey for L2ETRACE to bring the protocol trace for 
SS#7 Layer 2 to the screen. (If the SS#7 package for Layer 3 is also loaded in, the 
L2TRACE softkey will appear after you have pressed PROTOCL, [F2) on the primary rack of 
display—mode softkeys.) 


When running in High-Speed Frame Mode, more data could be passed to Layer 2 than 
there is room for in the buffer; this will cause an FEB overrun. If this happens, the error 
message FE Buffer Overflowed — Some Frames Lost will appear on the prompt line. The first 
time an FEB overrun occurs, an audible alarm will also sound; subsequent reccurrences 
will cause only the message to display (without any alarm). The trace will restart acnuk but 
some data is lost with each occurrence. 


Figure 46-2 is an example of the Layer 2 trace display. Each horizontal row in the trace 
represents a frame. 
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Figure 46-2 SS#7 Layer 2 Protocol Trace. 


(A) The Protocol Trace in Freeze Mode 


Press to prevent the addition of new data to ail the display buffers, including the 
trace buffers. The frozen trace display may be scrolled through or paged through. 
The top line always is the cursor line (though there is no actual cursor on the trace 
display). Pressing Ue] or ) moves the viewing “window” down relative to the data to 
add one line of fresher data to the bottom of the screen. Pressing or (t) moves 
the viewing window up to add a line of older data to the top of the screen. 


Depression of the key adds 15 lines—one full page—of newer frames to the 
frozen trace screen. Depression of [Fi] adds 15 lines of older frames. 


The frame displayed on the top line of frozen trace—data will appear as the first 
frame in the raw—data or data—plus—leads display. Compare Figure 46-2 with 
Figure 46-3. To view the raw data that generated a particular line in the trace display, 
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wa.) or (88k) (or (t) or 4)) to move the line in question to the top of the screen. 
Then press one of the data softkeys. Figure 46-3 shows part of a dual—line data 
screen in Freeze mode. The first frame in the display is the same one that is traced at 
the top of Figure 46-2. 


Figure 46-3. Data—display of Protocol Trace shown in Figure 46-2. 


(B) Trace Columns 


The columns in the protocol trace for Layer 2 SS#7 are explained below. 
1. Source. The SRC column identifies the lead on which the signal unit was 


monitored, TD (DTE) or RD (DCE). Just as on the data—display, RD data is 
underlined. 


| 2. Type. The second column, TYPE, lists the signal—unit type [STATUS= for a Link 
Status Signal Unit (LSSU), FILL_IN for a Fill—In Signal Unit (FISU), or MESSAGE 
for a Message Signal Unit (MSU)]. For an LSSU, the status type is also given as 
an abbreviation. 


The format for FISUs and LSSUs are shown at the end of this section, in 
Figure 46-10 and Figure 46-11. Abbreviations and values for Link Status Signal 
Unit types are defined in Table 46-1. 


Table 46-1 
LSSU Status Field 
(Bits 2—0 of first Status Field Octet) 


Acronym Definition Binary Value 
O Out of Align 000 
N Normal 001 
E Emergency 010 
OS Out of Service 011 
PO Processor Outage 100 
B Busy 101 


Ce a ae a ee a a ee SA a ee ce SL ea 


Note: Bits 7—3 of the First Status Field Octet (SFO) are spare. 
A second Status Field Octet may be present. 
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Length indicator. The value of the Length Indicator byte (LI!) is given in the third 
column of the display. A value of 00 here indicates a FISU, a value of 01 or 02 
indicates an LSSU, and a hex value of 03—3F indicates an MSU. 


Backward indicator bit. The fourth column, labeled BIB, provides the value of the 
Backward Indicator Bit. 


Backward sequence number. The hex value of the Backward Sequence Number 
(BSN) is listed in the next column. 


Forward indicator bit. The FIB column provides the Forward Indicator Bit. 


Forward sequence number. The Forward Sequence Number (FSN) is displayed in 
hex in the next column. 


Time. The time of the arrival of the end of the frame at the DTE or DCE monitor 
is provided by a 24—hour clock and posted to the trace display. The clock is 
accurate to the milli— or microsecond. 


When time values are incorporated in data, times posted to the trace display will 
not be affected when recorded data is played back, even at varying speeds. To 
incorporate time values into recorded data, make the following selections: 


@ For bit—image data 


= (Record Setup menu; see Section 7) 
Time Ticks: GN” poverty Buffer Setup screen; see Section 9) 


@ For character data 


Data To R d: | ee 
Time Ticks: © ONS 


or 


Time Ticks: © ae 


Frame Tinestennesl 
Timestamp Resolution: : _— 


aivteneyrtaytreteesntats 


If time values are not incorporated in data during live recording, times on the 
trace during playback will be influenced by “local conditions” such as playback 
speed, idle suppression, etc. 


Frame checking. An SS#7 frame ends as soon as a’e flag or seven 1—bits in a 
row are detected. Ifa flag ends the frame, a frame check is performed and the 
result is posted both to the data display and to the BCC column of the trace 
display. The symbol[s] denotes a good frame check, while H symbolizes a bad 
frame. 
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for abort is posted to the displays when a frame is ended by seven 1—bits. 


46.3 Monitor Conditions 


When the Layer 2 SS#7 personality package is loaded in (via the Layer Setup screen), a 
set of conditions checks DTE and DCE leads both in monitor and emulate modes. This 
set of conditions is accessed by the DTE and DCE selections on the first rack of condition 
softkeys at Layer 2. See Figure 46-4. 


Figure 46-4 To monitor line conditions, first select DTE or DCE. 


(A) Signal—Unit Types 


After the keyword DTE (or DCE) is written to the spreadsheet, a rack of softkeys 
appears that represents types of Signal Units. 


1. Fill—In and Message. The softkeys for FILL_IN (Fill—In Status Unit), MESSAGE 
(Message Signal Unit), and STATUS= (Link Status Signal Unit) are illustrated in 
Figure 46-5. Press a softkey to write one of these signal—unit types to the Layer 
2 spreadsheet. 


DTE (or DCE) FILL_IN and DCE (or DTE) MESSAGE are complete conditions and will 
come true if a matching frame is monitored. BIB, FiB, and BCC conditions may be 
added to the simple frame mnemonic, but they are optional. 


2. Link Status. DTE (or DCE) STATUS= is not a complete condition. Select an LSSU 
type from the third softkey rack shown in Figure 46-5. The full set of 
abbreviations and their meanings is given in Table 46-1. 
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Figure 46-5 Frame types. 


(B) Forward and Backward Indicator Bits 


For any SS#7 frame type, you have the option of specifying the value of the 
Backward Indicator Bit (BIB= 0, BIB= 1) and the value of the Forward Indicator Bit 
(FIB= 0, FIB= 1): 


CONDITIONS: DTE FILL_IN BIB= 71 FIB= 1 


The softkey path to BIB and FIB is shown in Figure 46-6. If you omit either the FIB or 
the BiB field, the omitted FIB or BIB is not checked in the received frame. Press co] to 
bypass the BIB and FIB conditions. 


To make BIB and FIB selections for Link Status Signal Units, follow the softkey path 
shown in Figure 46-7. 


(C) BCC Conditions 


For any SS#7 frame type, you also have the option of specifying a BCC or abort 
condition: | 


CONDITIONS: DTE MESSAGE BD_BCC 


The softkey path to BCC selections for Fill—In and Message Signal Units is shown in 
Figure 46-6. Press [o] to bypass the BCC condition. 
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Figure 46-6 You may specify BIB, FIB, or BCC conditions immediately following FILL_IN or 
MESSAGE selections. 


To make BCC selections for Link Status Signal Units, follow the softkey path shown in 
Figure 46-7. 
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Figure 46-7 You must specify the type of Link Status Signal Unit for a STATUS= spreadsheet 
condition. BIB, FIB, and BCC conditions may then be selected. 
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46.4 Display Actions 


ENHANCE and SUPPRESS pertain to lines of data on the Layer 2 protocol trace (see Section 
46.2). They do not suppress and enhance data on the raw—data display. Raw data is 
enhanced and suppressed at Layer 1. 


DTE and DCE conditions can trigger an ENHANCE or SUPPRESS action. These conditions are 
active when the INTERVIEW is in monitor mode or in either of the emulate modes. 


(A) Enhance 


Whenever a DTE or DCE condition comes true at Layer 2, the frame that satisfied the 
condition can be enhanced on the SS#7 Layer 2 protocol—trace display, or it can be 
deleted from the trace completely. In an actions block on the Protocol Spreadsheet, 
press the ENHANCE softkey—{F1) on the first rack of action softkeys. Figure 46-8 shows 
the three softkey subselections beneath ENHANCE. They are REVERSE, BLINK, and LOW. 


Figure 46-8 Selected frames on the protocol trace may be enhanced or suppressed. 


Reverse —image and blink enhancements affect the plasma—display screen. In 
addition, a low—intensity enhancement can be applied to screens that are transmitted 
to a black—and—white monitor connected at the RS—170 port at the rear of the 
INTERVIEW. 


Reverse, blink, and low enhancements can be mapped to colors on a color monitor 
attached at the INTERVIEW’s RGB port (Figure 1-6). See Section 18.2 for an 
explanation of how reverse, blink, and low enhancements relate to character and 
background colors in the RGB output. 
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Figure 46-9 DTE Message Signal Units have been enhanced. 


Figure 46-9 shows one screen of a Layer 2 protocol trace in which DTE MSUs have 
been enhanced in reverse video. The trigger that caused this enhancement was as 
follows: 


CONDITIONS: DTE MESSAGE 
ACTIONS: ENHANCE REVERSE 


(B) Suppress 


Individual frames that are suppressed in Layer 2 actions are deleted from the trace 
display. Figure 46-8 shows the softkey path to SUPPRES. 


46.5 SS#7 Emulation 
You may use SS#7 protocol for interactive testing of a DTE or a DCE. However, 


transmitted strings must be entered manually, since no automatic selections are currently 
available for emulation, either at Layer 2 or Layer 3. 


46.6 SS#7 Frame Structures and Values 


The format for Fill—In Signal Units is given in Figure 46-10. 


The format for Link Status Signal Units is given in Figure 46-11. Table 46-1 lists possible 
LSSU status values. 
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Refer to Section 47 for the structure of a Message Signal Unit and for the differences in 
CCITT and ANSI (US Standard) frame format. Also, consult Section 47 for any 
information pertinent to SS#7 Level 3. 


NOTE: Frame format, unless otherwise stated, reflects the frame as 
displayed on the screen, not the actual transmission order. 


nm! wed wey! eyed See! tal ye yes = eng 
Length in Bits: 8 1 7 1 7 2 6 16 8 
BIB: Backward Indicator Bit 
FIB: Forward Indicator Bit 
Length Indicator = 0 for FISUs 
{LSB to right of each byte) 


Figure 46-10 Format of Fill—in Signal Unit (FISU). 
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BIB: Backward Indicator Bit 

FIB: Forward Indicator Bit 

Length Indicator for LSSUs = 1 or 2 
(LSB to right of each byte) 


Figure 46-11 Format of Link Status Signal Unit (LSSU). 
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Layer @ Package: SS 
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Figure 47-1 The SS#7 personality package for Layer 3 is loaded from the Layer Setup screen. 
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SS#7 (CCSS#7) is an abbreviation for the CCITT—defined Common Channel Signalling System 
#7. At Layer 3, SS#7 is a “layer personality package” of functions that are loaded into memory 
from disk via the Layer Setup screen. Figure 47-1 shows the Layer Setup screen configured to load 
in the Layer 3 SS#7 package from the hard disk. Refer to Section 8 for details on operating the 
Layer Setup screen. 


The Layer 3 SS#7 package consists of the following: 


@ Aspecial SS#7 Packet Level Setup screen that controls certain parameters when the unit is 


tracing SS#7. 


A protocol trace (illustrated in Figure 47-2) that distills from SS#7 data the Layer 3 events that 
have protocol significance. This trace is accessible by softkey in Run mode at all times. 


A group of conditions and actions at Layer 3 on the Protocol Spreadsheet that facilitate SS#7 
programming. Figure 47-3 shows the softkey path to the first rack of condition softkeys when 
the SS#7 package is loaded in at Layer 3. 


47.1 Packet—Level Setup 
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The SS#7 Packet Level Setup screen must be configured correctly for an accurate trace 
display. 


To bring up this screen, first go to the Layer Setup screen (press frosm), [F5)). Execute the 
SS#7 selection at Layer 3: SS7 should appear in the Packages Loaded column. Press 
(labeled PROTSEL) to bring up the prompt to Select Protocol Configuration Screen. Then press 
(LAYER-3) to call up the SS#7 Packet Level Setup screen. 


The only parameter field on this screen is National Format. This field allows you to specify 
the format of the point coos in me Late Lggoenden S a frame with a National Network 

ccit or asi. (US Standard). It is important that 
you select the correct Sinise prior to fests since che format which the INTERVIEW 
anticipates for national frames differs depending on your choice. Compare the two frame 
structures in Figure 47-9. 
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(A) CCITT Format 


<tt , national frames are structured like international frames. 
These ae contain 14- bit point codes within a 32—bit routing label. 


NOTE: The INTERVIEW represents a 14—bit CCITT point code as 
two hexadecimal bytes, and it pads the two most significant bit 
positions of the left— most byte with zeros. 


(B) ANSI Format | 
The default selection is 4X8, which is US Standard format, in which national 


frames contain 24—bit point codes within a 56—bit routing label. 


Protocol Trace 


While the unit is in Run mode, press the softkey for PROTOCL ((F2) on the primary rack of 
display— mode softkeys) and then the softkey for L3TRACE ((F2])to bring the protocol trace 
for SS#7 Layer 3 to the screen. Figure 47-2 is an example of this trace display. Each 
horizontal row in the trace represents an MSU. 


(A) The Protocol Trace in Freeze Mode 


trace buffers. The frozen trace display may be scrolled through or paged through. 
The top line always is the cursor line (though there is no actual cursor on the trace 


display). Pressing or ()) moves the viewing “window” down relative to the data to 


add one line of fresher data to the bottom of the screen. Pressing [8&x) or (t) moves 
the viewing window up to add a line of older data to the top of the screen. 


Depression of the key adds 15 lines—one full page—of newer frames to the 
frozen trace screen. Depression of (fi) adds 15 lines of older frames. 


The MSU displayed on the top line of frozen trace—data will appear as the first 
frame in the raw—data or data—plus—leads display. To view the raw data that 
generated a particular line in the trace display, use (Ré) or (&&) (or &) or &)) to move 
the line in question to the top of the screen. Then press one of the data softkeys. 
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(B) Trace Columns 


There are eleven columns in the Layer 3 display. 


1. Source. The first column (SRC) identifies the MSU source as DTE (TD) or DCE 
(RD). Just as on the data—display, RD data is underlined. 


[kMONZL INE BLK=00000 S 29713789 11:00 
ASC I “NONE “BOP 


NE a SSAA 


SPAR 6.7744 


CO ORL i 


oo, 
z i 
4 3 


et or ‘3 i ; 

>CCP= ooooco co | 

Jt = o2zococoz 

ISDN= Socococy 

DUPE oro CoCo 4 

DUP 1 nococos 
O'C'0 COE 70 
4A. 


7 — | 

ocococeso o Be 
f ococo49go % ; “Bae 
°0 000 
Bc47_DUPG 58. 1059:21,000 


Figure 47-2 SS#7 Layer 3 Protocol Trace. 


2. Network indicator. The second column (labeled NI) interprets the Network 
Indicator in a two—character field. The first bit in the two—bit network 
Indicator is always set to 0 in international signal units; the first bit is set to 1 in 
all national signal units. On the SS#7 trace, the bit value is represented as an “I” 
to indicate CCITT international format or “N” to represent national format, 
whether ANSI or CCITT. The value of the second bit in the Network Indicator is 
also displayed on the trace screen. 


3. Priority. The third column (P) displays the value of the Priority code, regardless 
of format. The Priority code has a value of 0—3 for ANSI (US format). These 
bits are spare in CCITT International or National format. 


4. Destination point code. The next column (DPC) provides the Destination Point 
Code. When the NI field indicates ANSI format (N), three hex bytes are used in 
the DPc column. CCITT format (1) allocates only 14 bit positions. The 14 bits 
are displayed as two bytes, with the two left— most bit positions padded with 
zeros. 
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Originating point code. The next column (OPC) provides the Originating Point 
Code. When the NI field indicates ANSI format (N), three hex bytes are used in 
the OPC column. CCITT format (1) allocates only 14 bit positions. The 14 bits 
are displayed as two bytes, with the two left— most bit positions padded with 
Zeros. 


Type. The TYPE column defines the message type (that is, the Service Indicator) 
for MSUs. The values of the different Service Indicators are given in Table 47-1. 
For Integrated Services Data Network User Part (ISUP), Network Management 
(NETM), Telephone User Part (TUP), or Signalling Connection Control Part (SCCP) 
messages, the header type is given either as an abbreviation or as a hex value. 
Abbreviations are defined in Table 47-2 through Table 47-5. A hex value appears 
when the header has no defined abbreviation. 


Data. The DATA column displays up to eight bytes of data in hexadecimal format. 
The amount of additional data displayed is defined for each message type as 
shown in Table 47-2 through Table 47-5. 


Signalling link selection. The SLS column gives the hex value (one or two bytes) of 
the signalling link selection when an SLS is present. Depending on the MSU 
type, the SLS occupies four or five bits within the MSU. The 4— or 5—bit SLS 
is always shown as a hex byte in the Layer 3 trace. The three or four remaining 
bit positions of the byte are padded with zeros. 


Circuit identification code. When a Circuit Identification Code is present, it is 
listed in the next column. The CIC is a 16—bit field within the MSU and is 
represented on the trace screen as two hex characters. 


Time. The time of the arrival of the end of the MSU at the DTE or DCE monitor 
is provided by a 24—hour clock and posted to the trace display. The clock is 
accurate to the milli— or microsecond. 


When time values are incorporated in data, times posted to the trace display will 
not be affected when recorded data is played back, even at varying speeds. To 
incorporate time values into recorded data, make the following selections: 


@ For bit—image data 


wena e sharslelelete lel elacaerarete ete Sen 
Tetaeeteeateteta tats et atatetatatstet efetsteteltetatsetetetete 


Data To Record: = 8itimace.. (Record Setup menu; see Section 7) 
Time Ticks: ON (Front— —End Buffer Setup screen; see Section 9) 


@ For character data 


Time Ticks: | 


or 
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47.3 


Sefecenee i eeceterenetnnerelonne SCOR IN 

Data To Record: :: CHARACTER: =. 
Besser 

Time Ticks: 9 


se 


Frame Timestamps: Yes (Front—End Buffer Setup screen; see Section 9) 


If time values are not incorporated in data during live recording, times on the 
trace during playback will be influenced by “local conditions” such as playback 
speed, idle suppression, etc. 


11. Frame checking. An SS#7 frame ends as soon as a’e flag or seven 1—bits in a 
row are detected. If a flag ends the frame, a frame check is performed and the 
result is posted both to the data display and to the BCC column of the trace 
display. The symbol{§) denotes a good frame check, while H symbolizes a bad 
frame. | 


for abort is posted to the displays when a frame is ended by seven 1—bits. 


NOTE: In MSUs which are incomplete, the header is expanded if 
sufficient information is present. Additional unexpanded bytes 
displayed may include the first FCS byte followed by FF bytes which 
pad to the end of the frame display. 


Monitor Conditions 


When the Layer 3 SS#7 personality package is loaded in (via the Layer Setup screen), a 
set of conditions checks DTE and.DCE leads both in monitor and emulate modes. This 
set of conditions is accessed by the DTE and DCE selections on the first rack of condition 
softkeys at Layer 3. See Figure 47-3. 
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Figure 47-3 To monitor line conditions, first select DTE or DCE. 
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(A) Message Signal Unit Types 


After the keyword DTE (or DCE) is written to the spreadsheet, a rack of softkeys 
appears that represents types of MSUs. See Figure 47-4. 


Figure 47-4 MSU types. 


The Message Signal Units which appear as automatic selections include NETM 
(Network Management), ISUP (Integrated Services Data Network User Part), SCCP 
(Signalling Connection Control Part), TUP (Telephone User Part), NTR (Network Test 
Regular), NTS (Network Test Special), DUPO or DUP1 (Data User Part 0 and Data User . 
Part 1), and OTHER (for user—specified MSUs). Values for the different MSU types 
are given in Table 47-1. 


Press a softkey to write one of these MSU —types to the Layer 3 spreadsheet. DTE or 
DCE followed by an MSU—type mnemonic—DTE NETM, for example, or DCE ISUP—is a 
complete condition and will come true if a matching MSU is monitored. 


When you select OTHER as the MSU type, you must specify the value of the four 
low—order bits for the SIO (Service Indicator Octet). Enter the value of the four 


low—order bits as a single hexadecimal digit. (Do not use the [+=] key.) 
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Figure 47-5 Selected MSU type determines subsequent softkey selections. 


Certain secondary fields appear for the remaining MSU types. The fields for NETM, 
SCCP, and NTR selections are shown in Figure 47-5. These optional selections for 
MSUs permit you to specify Network Identifier, Originating Point Code, Destination 
Point Code, Signalling Link Selection (where applicable), Circuit Identification Code 
(where applicable), and Header (where applicable). See the spreadsheet example in 
Figure 47-6. 


Figure 47-6 Three optional conditions (HEAD= , OPC= , and DPC= ) have been selected 
for SCCP Message Signal Units on the DTE side. 


(B) MSU Header 


When certain MSUs are selected, you may also specify the header in the MSU. 
Selectable headers are available when the MSU selection is NETM, NTR, SCCP, TUP, or 
isuP. Header selections for NETM, SCCP, TUP, or ISUP MSUs, their meanings, and their 
values are given in Table 47-2 through Table 47-5. Header selections for NTR MSUs 
are given in Note 8. 


(C) Network Indicator 


Once you have specified an MSU type, you may specify the Network type. Select Ni= 
N to signify a National network; select Ni= |! to indicate an International network. 
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NOTE: National in this case refers to the value of the first two bits in 
the Service Indicator Octet. It does NOT distinguish between CCITT 
National and ANSI (US Standard) format. To designate the 
appropriate frame structure, you MUST select CCITT or ANSI as a 
Layer Setup parameter as described in Section 47.1. Legal values in 
the OPC and DPC fields and the actual data strings anticipated as 
CONDITIONS on the Protocol Spreadsheet are determined by your 
Layer Setup selection for Network type. 


(D) Originating Point Code 


Type in the OPC as hexadecimal digits. (Do not use the ("«] key.) The size of this 
field differs for a CCITT MSU or an ANSI (US Standard) MSU. 


In CCITT format, the OPC is a 14—bit field. Type in a two—byte entry (four hex 
digits), and assume that the two high—order bits of the left—most byte are zeros. 
(Legal values are 0000 to 3FFF) 


In ANSI format, the OPC is a three—byte field. (Legal values are 000000 to FFFFFF.) 


(E) Destination Point Code 


Type in the DPC as hexadecimal digits. (Do not use the ("«] key.) As with the OPC, the 
size of this field varies, depending on the frame structure (CCITT or ANSI) selected 
as a Layer Setup parameter. Legal entries are the same as for Originating Point 
Codes. 


(F) Signalling Link Selection 
MSUs which contain an SLS are listed in Table 47-1. © 


The SLS occupies four bits in CCITT format. The four high-order bits of the same 
byte are always zero. Valid entries for CCITT format are 00 to OF 


In ANSI (US Standard) format, the SLS occupies five low—order bits of a byte, and 
the three high—order bits of the same byte are set to zero. Valid entries for ANSI 
format are 00 to 1F. 


Enter two hexadecimal digits as the SLS. (Do not press (*].) 


(G) Circuit Identification Code 


MSUs which contain a CIC are listed in Table 47-1. For isup MSUs, the CIC is a 
two—byte field. Enter the CIC as hexadecimal digits in the range 0000 to FFFF. Do 
not use the [ex] key. For TUP MSUs, enter up to three hexadecimal digits in the range 
000 to FFF. 
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47.4 Display Actions 


ENHANCE and SUPPRESS pertain to lines of data on the Layer 3 protocol trace (see Section 
47.2). They do not suppress and enhance data on the raw—data display. Raw data is 
enhanced and suppressed at Layer 1. 


DTE and DCE conditions can trigger an ENHANCE or SUPPRESS action. These conditions are 
active when the INTERVIEW is in monitor mode or in either of the emulate modes. 


(A) Enhance 


Whenever a DTE or DCE condition comes true at Layer 3, the MSU that satisfied the 
condition can be enhanced on the SS#7 Layer 3 protocol—trace display, or it can be 
deleted from the trace completely. In an actions block on the Protocol Spreadsheet, 
press the ENHANCE softkey—{F1) on the first rack of action softkeys. Figure 47-7 shows 
the three softkey subselections beneath ENHANCE. They are REVERSE, BLINK, and LOW 
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Figure 47-7 Selected MSUs on the protocol trace may be enhanced or suppressed. 


Reverse —image and blink enhancements affect the plasma—display screen. In 
addition, a low—intensity enhancement can be applied to screens that are transmitted 
to a black—and—white monitor connected at the RS—170 port at the rear of the 
INTERVIEW. 


Reverse, blink, and low enhancements can be mapped to colors on a color monitor 
attached at the INTERVIEW’s RGB port (Figure 1-6). See Section 18.2 for an 
explanation of how reverse, blink, and low enhancements relate to character and 
background colors in the RGB output. 
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Figure 47-8 shows one screen of a Layer 3 protocol trace in which NETM MSUs have 
been enhanced in reverse video. The trigger that caused this enhancement was as 
follows: 


CONDITIONS: DCE NETM 
ACTIONS: ENHANCE REVERSE 


bhkKMON/L INE BLK=00000 S 87713789 11:00 

ASCII”“8”“NONE/BOP 
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oli near’ RESERVED A i A59:70.000 fe {I 
IDCE NO @ e954 CuUuW44r kK | Ige 1059:21.v0U 
DCE NY YO 2S5AF3 cbob647r SCCP= ag 0 10593:21.00U f | 
DCE N@ O 2CSS5SAF3 2ebuUB847 TUP= 5 1059: 21.000 1] 
1D BW CSO5AF3 2hbA4’ ISDN=CM on 14H59:21.000 
JDCE N@ Y 295AF3 20UC47 DUPY os 1059:21.00U 


LeTRACE L3TRACE 


Figure 47-8 NeETtM Message Signal Units have been enhanced. 


(B) Suppress 


Individual MSUs that are suppressed in Layer 3 actions are deleted from the trace 
display. Figure 47-7 shows the softkey path to SUPPRES. 


47.5 Structure of SS#7 Message Signal Units 


Figure 47-9 shows the general structure of a Message Signal Unit. Figure 47-10 illustrates 
how CCITT International or National labels are entered and transmitted. MSU types are 
defined in Table 47-1. Table 47-2 through Table 47-5 define possible MSU headers for 
NETM, SCCR, ISUP, and TUP MSUs. 


NOTE: Structure, unless otherwise stated, reflects the MSU as 
displayed on the screen, not the actual transmission order of data. 


Consult Figure 46-10 and Figure 46-11 for the format of Fill—In Signal Units (FISUs) and 
Link Status Signal Units (LSSUs). Any information pertinent to SS#7 Layer 2 is included 
in Section 46. 
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SIF: Signalling information Field 
FIB: Forward indicator Bit 
BIB: Backward Indicator Bit 
SLS: Signalling Link Selection 
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Figure 47-9 Format of a Message Signal Unit (MSU). 
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NOTES: 


1. The Length Indicator for an MSU has a value of 3 to 63 (3 to 3F, 
hex). 


2. The Service Information Octet contains a Service Indicator 
(Table 47-1), Bits 3—0 and a Network Indicator, Bits 7—6. In 
ANSI (US) format only, a Priority Code is present in Bits 5—4. 
Bits 5—4 are spare in CCITT International or National format. 


3. The Signalling Information field contains a Label and a Header. 
There are two label formats: ANSI (US), a 56—bit format, and 
CCITT, a 32—bit format. The CCITT National label follows the 
same format as a CCITT International label (see expansions, 
this figure). The header is located at Octet 9 in CCITT 
International or National format and at Octet 12 in ANSI 
format. 


4. The two octets preceding the closing flag are block check results. 
Only the first octet will appear in SS#7 line data. The second is 
replaced by a block check symbol ((¢],,f). See Section 10 for 
an explanation of block checking in Bit— Oriented Protocols. 


5. Network Indicators: 


00-01 
10-11 


CCITT International format 
ANSI (US Standard) or CCITT National format 


6. The Priority Code has a value of 0—3 for ANSI format. These 
bits are undefined for CCITT International format. ‘They are 
also undefined in CCITT National format. 


7. A Service Indicator with Bits 3—2 = 01 (in either ANSI or 
CCITT International or National format) indicates a User Part. 
The subsequent structure of the signal unit is dependent on the 
User Part Type and is not reflected by this figure. Values for TUP 
and ISUP headers are given in Table 47-4 and Table 47-5. 
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8. The header gives the NETM Header (Table 47-2), sccP Header 
(Table 47-3), or NTR/NTS Header. 


In NTR/NTS Messages (SIO = 0001), the four low—order bits 
determine the type: 


0001 = LTM (Signalling Link Test Message) 
0010 = LTA (Signalling Link Test Acknowledge) 
The four high—order bits are defined as 0001 for Test (NTR/NTS) 


Messages. 


9. Since the label in CCITT International or National format is not 
byte—aligned, the values displayed in hexadecimal on the 
INTERVIEW screen are skewed. As a result, CCITT labels 
must be interpreted as shown in Figure 47-10. 
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Label values entered in spreadsheet conditions: DPC= 3412 
OPC= 0856 


Bit sequence that will satisfy the DPC= and OPC= Conditions: 


Byte 8 


0001 


HEADER 0101 


(LSB Transmitted First) 


Data as it appears (in hex) on INTERVIEW screen or in send string: 


Byte 5 Byte 6 


Byte 7 Byte 8 


101115 0010 | HEADER 


DPC OPC DPC OPC SLS OPC Distribution of Label Values 
19 Bg 15 72 Hex Values Displayed 
(or Entered in Xmit Strings) 
(MSB to left of each byte) 


Figure 47-10 CCITT labels are entered and transmitted as shown. 
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Table 47-1 
MSU Service Indicators 
(Bits 3—0 of the SIO) 


Mnemonic Meaning Binary Value 
NETM (2) Network Management 0000 
NTR (2) Network Test & Management Regular 0001 
NTS (2) Network Test & Management Special 0010 
SCCP (2) Signalling Connection Control Part 0011 
TUP (1) Telephone User Part 0100 
ISUP (1) (2) ISDN User Part 0101 
DUPO Data User Part (Call/Circuit) 0110 
DUP1 Data User Part (Facility Regis/Canc) 0111 
-——-—=— Spare 1000 
eae Spare 1001 
=== Spare 1010 
le Spare 1011 
-~--- Spare 1100 
_ an me Spare (3) 1101 
sears Spare (4) 1110 
-———— Spare 1111 


Contains an SLS. 
ECIS6 for ANSI ie Standard) format. 
51 format. 


ts Contains a CIC. 
Reserved, if AN 
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Table 47-2 


Network Management Headers 


(Octet 9 for CCITT Format; Octet 12 for ANSI—US Format) 


Mnemonic Message Hex Added 
Bytes 
Shown 
ANSI CCITT 

Coo Changeover Order 11 2 1 
COA Changeover Acknowledgment 21 2 1 
CBD Changeback Declaration 51 2 1 
CBA Changeback Acknowledgment 61 2 1 
ECO Emergency Changeover Order 12 1 0 
ECA Emergency Changeover Acknowledgment 22 1 0 
RCT Signalling Route—Set—Congestion—Test 13 0 0 
TFC Transfer Controlled 23 4 2 
TFP Transfer Prohibited 14 3 2 
TCP (1) Transfer Cluster Prohibited 24 3 - 
TPA Transfer — Prohibited Acknowledgment 24 

TFR Transfer Restricted 34 3 2 
TCR (1) Transfer Cluster Restricted 44 3 - 
TFA Transfer Allowed 54 3 2 
TCA (1) Transfer Cluster Allowed 64 3 ~ 
TAA Transfer—Allowed Acknowledgment 64 

RSP (1) (4) Route—Set—Test Destination Prohibited 15 3 _ 
RSR (1) (4) Route—Set— Test Destination Restricted 25 3 ~ 
RCP (1) Route—Set— Test Cluster Prohibited 35 3 ~- 
RCR (1) Route—Set—Test Cluster Restricted 45 3 - 
LIN Link Inhibit 16 1 0 
LUN Link Uninhibit 26 1 0 
LIA Link Inhibit Acknowledgment 36 1 0 
LUA Link Uninhibit Acknowledgment 46 1 0 
LID Link Inhibit Denied 56 1 0 
LFU Link Forced Uninhibit 66 1 0 
LLI (1) Link Local Inhibit Test 76 + 
LRI (1) Link Remote Inhibit Test 86 = 
DLC Signalling—Data—Link Connection Order 18 2 2 
CSS Connection Successful 28 1 0 
CNS Connection Not Successful 38 1 0 
CNP Connection Not Possible 48 1 0 


LEI AREAL LTA A TLZONE SEINE ELE ETI LEIS ETE TE TEE, PETRI INIT NEE TE RTT TENT TIE NEAT SENDA SEO STE AE IL LETTE TE ETE TS TT TET TET. BSE ED TE TT TE. ANE ESTED NE LLL IID 
(1) ANSI (US) format only. 
(2) CCITT format only. 
(3) CCITT format only, National option. 
(4) CCITT format uses the generic Route—Set— Test (RST) for both hex 15 and hex 25. This 
US tea il presented on the softkey rack: it has been replaced by the ANSI designations 
a : 
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Table 47-3 
SCCP Message Headers 
(Octet 9 for CCITT International or National Format; Octet 12 for ANSI—US Format) 


Mnemonic Message Hex Added 
Bytes 
Shown 
US int’! 
CR Connection Request 01 4+ 4+ 
Cc Connection Confirm 02 7+ 7+ 
CREF Connection Refused 03 4+ 4+ 
RLSD Released 04 7+ 7+ 
RLC Release Complete 05 6 6 
DT1 Data Form 1 06 6+ 4+ 
DT2 Data Form 2 07 3+ 5+ 
AK Data Acknowledgment 08 4 5 
UDT Unitdata 09 1+ 1+ 
UDTS Unitdata Service OA 1+ 1+ 
ED Expedited Data OB 4+ 3+ 
EA Expedited Data Acknowledgment oc 3 3 
RSR Reset Request oD 7+ 7+ 
RSC _ Reset Confirmation OE 6 6 
ERR Error OF 4+ 4+ 
IT" | Inactivity Test 10 3 3 
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Table 47-4 


Telephone User Part (TUP) Message Headers 


Mnemonic Message Hex Added 
Bytes 
Shown 

IAM Initial Address Message 11 3+ 
IAI Initial Address Message With Additional Information 21 3+ 
SAM Subsequent Address Message 31 1+ 
SAO Subsequent Address Message With One Signal 41 1 
GSM General Forward Set—up Information Message 12 2+ 
COT Continuity Signal 32 0 
CCF Continuity — Failure Signal 42 0 
GRQ General Request Message 13 1 
ACM Address Compiete Message 14 1 
CHG Charging Message 24 0+ 
SEC Switching —Equipment—Congestion Signal 15 0 
CGC Circuit— Group — Congestion Signal 25 0 
NNC National—Network—Congestion Signal 35 0 
ADI Address Incomplete Signal 45 0 
CFL Call—Failure Signal 55 0 
SSB Subscriber— Busy Signal 65 0 oom, 
UNN Unallocated—Number Signal 75 0) | 
LOS Line Out— Of— Service Signal 85 0 
SST Send—Special—Information Tone Signal 95 0 
ACB Access Barred Signal A5 0 
DPN Digital Path Not Provided Signal B5 0 
MPR Misdialed Trunk Prefix C5 0 
EUM Extended Unsuccessful Backward Set—up Info Message F5 3 
ANU Answer Signal, Unqualified 06 0 
ANC Answer Signal, Charge 16 0 
ANN Answer Signal, No Charge 26 0 
CBK Clear—Back Signal 36 0 
CLF Clear—Forward Signal 46 0 
RAN Reanswer Signal 56 0 
FOT Forward—Transfer Signal 66 0 
CCL Calling Party Clear Signal 76 0 
EAM Extended Answer Message Indication F6 0 
RLG Release— Guard Signal 17 0 
BLO Blocking Signal 27 0 
BLA Blocking — Acknowledgment Signal 37 0 
UBL Unblocking Signal 47 0 
UBA Unblocking— Acknowledgment Signal 57 0 
CCR Continuity — Check— Request Signal 67 0 
RSC Reset — Circuit Signal 77 0 
MGB Maintenance Group Blocking 18 1+ 
MBA Maintenance Group Blocking Acknowledgment 28 1+ 
MGU Maintenance Group Unblocking 38 1+ 
MUA Maintenance Group Unblocking Acknowledgment 48 1+ 
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Table 47-4 (Continued) 
Telephone User Part (TUP) Message Headers 


_47 SS#7 Layer 3 


Mnemonic Message Hex Added 
Bytes 
Shown 
HGB Hardware Failure Group Biocking 58 1+ 
HBA Hardware Failure Group Blocking Acknowledgment 68 1+ 
HGU Hardware Failure Group Unblocking 78 1+ 
HUA Hardware Failure Group Unblocking Acknowledgment 88 1+ 
GRS Circuit Group Reset Message 98 1+ 
GRA Circuit Group Reset— acknowledgment Message A8 1+ 
SGBT Software Generated Group Blocking Message B8 1+ 
SBA + Software Generated Group Blocking—Acknowledgment C8 1+ 
SGUT Software Generated Group Unblocking Message D8 1+ 
SUA + Software Generated Group Unblocking—Acknowledgment Es 1+ 
CFM CCBS Facility Message 19 1+ 
CPM Called Party Free Message 29 0+ 
CPA Called Party Answer 39 O+ 
CSV Closed User Group Selection/Validation Request 49 0+ 
CVM Closed User Group Validation Check 59 3+ 
CRM Closed User Group Selection/Validation Response 69 5 
CLI Connected Line Identity 79 1+ 


+ National option. 
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Table 47-5 
ISUP Message Headers 
Mnemonic Message Hex Added 
Bytes 
Shown 
IAM Initial Address 01 5+ 
SAM Subsequent Address 02 0+ 
INR information Request 03 1+ 
INF Information 04 1+ 
COT Continuity 05 1 
ACM Address Complete 06 2+ 
FOT Forward Transfer 08 O+ 
ANM Answer 09 2+ 
UBM Unsuccessful Backward Set—up Information OA 1+ 
REL Release 0B 0+ 
PAU Pause 0D 0+ 
RES Resume OE O+ 
RLSD Released OF 0 
RLC Release Complete 10 0 
CCR Continuity Check Request 11 0 
RSC Reset Circuit 12 0 
BLO Blocking 13 0 
UBL Unblocking 14 0 
BLA Blocking Acknowledgment 15 0 
UBA Unblocking Acknowledgment 16 0 
GRS Reset Circuit Group 17 O+ 
CGB Circuit Group Blocking 18 1+ 
CGU Circuit Group Unblocking 19 1+ 
CGBA Circuit Group Blocking Acknowledgment 1A 1+ 
CGUA Circuit Group Unblocking Acknowledgment 1B 1+ 
CMR Call Modification Request 1c 1+ 
CMC Call Modification Completed 1D 1+ 
RCM Reject Connect Modify 1E 1+ 
FAR Facility Request 1F 1+ 
FAA Facility Accepted 20 1+ 
FRJ Facility Reject 21 2+ 
FAD Facility Deactivated 22 1+ 
FAI Facility Information 23 2+ 
CSVR Closed User Group Selection/Validation Request 25 0+ 
CSVS Closed User Group Selection/Validation Response 26 1+ 
DRS Delayed Release 27 O+ 
PAM Pass Along 28 O+ 
GRA Reset Circuit Group Acknowledgment 29 O+ 
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INTERVIEW 8000 Series units now support applications for monitoring and emulation on the 
SMDS (Switched Multimegabit Data Service) SNI (Subscriber Network Interface) at T1 data rates 
and DXI ( Data Exchange Interface) at T1 and El data rates with no additional hardware 
requirement. 


@ The SMDS SNI for T1 is defined in Bellcore document TR—-TSV—000772 as a public service 
offering. The SNI is based on 53-byte cells and uses a PLCP (Physical Layer Convergence 
Protocol) to map cells onto the T1 framed data streams. 


NOTE: The SMDS specifications require all octets are transmitted most 
significant bit first. 


To record at these rates with SCSI drive, select the following: 
SETUP: LINE: 


Stop at: user choice 


@ The DXI protocol is used between routers and SMDS DSUs. It is in BOP format with an 
optional 32—bit CRC. 


To record at these rates with SCSI drive, select the following: 
SETUP: LINE: 


High Speed Frame Mode: 
RECORD: 

Capture Memory: 

Disk No: RD. 

Data To Record: 


BCC : 
* 
Sabstatetatetelatetstabatetetetidctetatehet 
CCITT I: 4 : 7 : 3 f F 
j a omia : is 
‘ oO eonroscacnees 


Monitoring and emulating at up to 2.048 Mbps circuit may be accomplished using application 
programs specifically designed for the INTERVIEW 8000 units. 
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INTERVIEW 8800 TURBO units now support applications for monitoring and emulation in ATM 
(Asynchronous Transfer Mode) with no additional hardware required: 

Trace and Statistics: Asynchronous Transfer Mode (T1/E1) [OPT —951—232—1] and 

Emulation with Trace and Statistics: Asynchronous Transfer Mode (T1/E1) [OPT—951—233-1]. 


ATM for T1 is defined in the ATM Forum DS1 ATM UNI (draft) Specification and the ITU Draft 
Documentation 1.432 and G.804. ATM is based on 53-byte cells; the INTERVIEW decodes it using 
either a PLCP (Physical Layer Convergence Protocol) to map cells onto the T1 framed data streams 
(via 576—byte superframe) or the standard ATM HEC (Header Error Control) framing. 


49.1 Recording ATM over T1/E1 Data with the INTERVIEW 


To record T1/E1 data at ATM rates with a SCSI drive in an INTERVIEW 8800 TURBO 
unit, setup the following parameters: 
SETUP: LINE: 
Format: © SYNC 
Sync ‘cua? r‘a (when using PLCP framing; otherwise not 
abr) 


HEC CRC-8 Const: 55 
Payload Scrambled: user choice 
PLCP Framing: user choice 


RECORD: 


DAT Record Size: | 8k: 
Stop at: user bhisice 


49.2 Overview 


Asynchronous Transfer Mode (ATM) is a rechoslogy that offers the “bandwidth on 
demand” features of packet —switching with the high speeds required for LAN and WAN 
networks today. This cell—relay technology operates independently of the type of 
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transmission being generated at the upper level and of the type and speed of the physical 
layer medium being used. This allows sending of virtually any type of transmission (e.g., 
voice, data, video) in a single integrated data stream operating over any medium ranging 
from existing T1/E1 lines to SONET OC-3 at speeds of 1.5 to 155 Mbps — and faster. 


The technology permits both public (i.e., RBOC or local carrier) and private (ie., LAN or 
LAN-—to-—internal switch) ATM networks. This capability gives a seamless and 
transparent (to the user) connection from one end user to another, whether in the same 
building or across two continents. 


(A) OSI Layer Similarity 


At the end user site, ATM operates with a layered structure similar to the OSI 
7—layered model. However, ATM only addresses the lower two layers of this model: 


e Layer 1 — Physical Medium 
e Layer 2— Data Link 


All other layers are only part of the encapsulated information portion of the cell, 
which is passed transparently through the ATM network. oo, 


These two OSI layers are handled by three layers for ATM: 


¢ Physical Layer — This layer defines the medium for transmission, any 
medium — dependent parameters (e.g., the Quality of Service requirements), and 
the framing used to find the data contained within the medium. 


e ATM Layer — This layer provides the basic 53—byte cell format and defines the 
cell header content. 


e ATM Adaptation Layer (AAL) — This layer adapts the higher—level data into 
formats compatible with the ATM Layer requirements. It is dependent on the 
type of service(s) being transported by the higher layer. 


When the end user sends traffic over the ATM network, the higher—level data unit is 
passed down to the AAL Layer, which prepares the data for the ATM Layer as 
appropriate for the AAL protocol being used. This can include padding the data unit 
to a fixed length, adding headers and/or trailers for error checking and higher—level 
routing, and segmentation (with or without additional information added to the 
subunits). 


The prepared data unit or segment is then passed down to the ATM Layer, which 
affixes a necessary 5—byte ATM header to the segment. This 53—byte ATM cell is © 


then passed down to the Physical Layer for transmission (HEC framing) or packaging 
into a Physical Layer Convergence Protocol superframe (PLCP framing). 
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(B) AAL Protocols 


Four AAL protocols have been defined for use in ATM networks. These protocols 
loosely correspond to specific data classes, but are not necessarily exclusive to that 
data type: 7 


e AAL 1— Constant bit rate, connection —oriented, synchronous traffic (e.g., 
uncompressed voice) 


¢ AAL 2 — Variable bit rate, connection—oriented, synchronous traffic (e.g., 
compressed video) 


e AAL3/4— Variable bit rate, connection—oriented, asynchronous traffic (e.g., 
X.25 data) or connectionless packet data (e.g., LAN traffic) with additional 
information on segmentation and cell order 


° AAL 5 — Variable bit rate, connection—oriented, asynchronous traffic (e.g., 
X.25 data) or connectionless packet data (e.g., LAN traffic) with a simplified 
information scheme for resegmentation 


Examples of data flow for the commonly used AAL 3/4 and AAL 5 protocols are 
given on the next few pages. 
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49.3 AAL 1 Protocol 


47 bytes 


YYW 


4 \ SAR-SDU Payload | SAR Header SAR-—SDU Payload 
. (1 byte) 


Ni 
/ “imate ~~~ saree 


ATM Header ATM Payload 
(5 bytes) 


a, 


—, 
EC 
byte) 
53—byte ATM Cell 
\ 


Figure 49-1 AAL 1 protocol: flow of a 141—byte SDU from the end user to the ATM layer. 


The AAL 1 example shown in Figure 49-1 follows the flow of a 141—byte message (Service 
Data Unit) from the end user to the ATM Layer. The SDU is passed unchanged through 
the Convergence Sublayer to the Segmentation and Reassembly Sublayer (SAR). The 
steps to accomplish this are documented in the following pages in Figure-49-2 through 
Figure 49-4. 
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SAR-SDU Payload | 


Figure 49-2 AAL 1 protocol: the SAR sublayer divides the entire PDU into 47—byte segments from the beginning and adds a 1—byte 
header to each segment. 


The AAL 1 example follows the flow of a 141—byte message (Service Data Unit) from the 
end user to the ATM Layer. The SDU is passed unchanged through the Convergence 
Sublayer to the Segmentation and Reassembly Sublayer (SAR). 


Figure 49-2 shows that the SAR sublayer divides the entire PDU into 47—byte segments 
from the beginning and adds a 1—byte header to each segment. This header adds 
information concerning the sequencing of the segments and providing an error—check 
mechanism. 


The 1—byte SAR header consists of the following, as shown in Figure 49-3: 


e SN — Sequence Number, a 4—bit field which indicates the sequence number 
information for this segment. 


e SNP — Sequence Number Protection, a 4—bit field which provides the 
error—checking mechanism for the SAR header. | 
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Figure 49-3 AAL 1 protocol: the 1—byte SAR header consists of two 4—bit fields: SN and SNP. Each of these fields is in turn subdivided 
into a 3—bit and a 1—bit field. 


The Sequence Number portion of the header is further subdivided into two subfields, as 
shown in Figure 49-3: 


¢ CSI — Convergence Sublayer Indications, a 1—bit subfield which is used to convey 
CS—specific information. This is not utilized for all AAL 1 implementations. 


e SC — Sequence Count, a 3—bit sequence number for the entire CS—PDU. This is 
generated by the CS and remains constant for all segments created from that 
CS—PDU. 


The Sequence Number Protection portion of the header is also subdivided into two 
subfields, as shown in Figure 49-3: 


e CRC — Cyclical Redundancy Check, a 3—bit sequence that functions as an error 
check for the SN field only. | 


e EPC — Even Parity Check, a 1—bit check of the previous 7 bits of the header, i.e., the 
SN field and the CRC subfield. 
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ATM Payload 


53—byte ATM Cell 


Figure 49-4 AAL 1 protocol: a 5—byte ATM header is added to the SAR—PDU segment (which becomes the transparent 48—byte 
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payload for the ATM cell) to create the ATM cell. 


This SAR-—PDU (segment) becomes the transparent 48—byte payload for the ATM cell. 
As shown in Figure 49-4, a 5—byte ATM header is then added to the segment to create the 
ATM cell. This header contains the information necessary to transport the cell to its 
destination, identify the payload type, assign the cell a loss priority, and provide an 
error—checking mechanism. 


The ATM header consists of the following fields: 


GFC — Generic Flow Control, of local significance only and used to provide 
standardized local functions on the end user premises. 


VPI — Virtual Path Identifier, which with the VCI provides the routing from node to 
node throughout the network from end user to destination. 


VCi — Virtual Channel Identifier (see above). 


PT — Payload Type, used to indicate if the cell contains user information or flow 


control information. This 3—bit field may also be used to indicate network congestion 


or BCRWOEK resource management information. 


CLP — Cell Loss Priority, to readers indicate cells that may be discarded when 
congestion occurs. 


HEC + Header Error Control, used to detect bit errors in the ATM Header only. 
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49.4 AAL 3/4 Protocol 


121 bytes 


CPCS Header | CPCS—PDU Payload | PAD CPCS Trailer 
oe) (bytes) (4 bytes) 
44 bytes 44 bytes | 44 bytes 


OS WWWWHs A, 


Segment 1 (BOM) Segment 2 (COM) Segment 3 (EOM) 


Nncatieeeeceass! 


(Not Shown) 


1 Gz 


SAR Header | SAR-—SDU Payload |{SARTrailer © SAR Header 
(2 bytes) (2 bytes) (2 bytes) 


a 
ants 


SAR Trailer 
(2 bytes) 


SAR—SDU Payload 


Seat 
Naa’ 


: . . ne 

’ ‘ 

’ I 

a 

h, ok. tee 


ATM Header ATM Header ATM Payload 
(5 bytes) (5 bytes) | 


53—byte ATM Cell 


Figure 49-5 AAL3/4 protocol: transformation of a 121—byte CPCS—SDU message from the end user into a 53—byte ATM cell. 


The AAL 3/4 example shown in Figure 49-5 follows the flow of a 121—byte message 
(Service Data Unit) from the end user to the ATM Layer. The steps to accomplish this 
are documented in the following pages in Figure 49-6 through Figure 49-9. 
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121 bytes 


CPCS-—SDU (Message) 


CPCS Trailer 


CPCS-—PDU Payload (4 bytes) 


Figure 49-6 AAL3/4 protocol: The SDU is passed to the Convergence Sublayer, where a 4—byte header and a 4—byte trailer are added to 
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the front and end of the SDU. 


The SDU is passed to the Convergence Sublayer, where a 4—byte header and a 4—byte 
trailer are added to the front and end of the SDU (see Figure 49-6). In addition, the data 
segment is padded with 0 to 3 bytes of data at the end, as necessary, to make the entire 
Protocol Data Unit (PDU) size a multiple of 4 bytes. (In our example, the pad is 3 bytes.) 


The Common Part Convergence Sublayer (CPCS) header consists of the following: 


CPI — Common Part Indicator, used to interpret the remainder of the fields in the 
header and the trailer added for this sublayer. 


Btag — Beginning Tag, an “error check” for this segment. The value in this field is 
also placed in the Etag field of the trailer, allowing a quick comparison after receipt to 
determine if the PDU has been corrupted. 


BASize — Buffer Allocation Size, encoded to indicate the CPCS—PDU payload — 
length. 


The CPCS trailer consists of the following: 


AL — Alignment, used to make the trailer size 4 bytes and passed transparently 
through the network. 


Etag ~ End Tag (see Btag) 


Length — Used to indicate the length of the PDU payload. This field is encoded to 
indicate the number of counting units in the length of the payload, with the counting 
unit size indicated in the CPI of the header. 
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//, CPCS-PDU / 


mG 


Segment 1 (BOM) 


Segment 2 (COM) Segment 3 (EOM) 


a 


(Not Shown) | 


| SAR Trailer SAR Header | SAR—SDU Payload 
(2 bytes) (2 bytes) 


SAR Trailer 
(2 bytes) 


SAR Header 
(2 bytes) 


SAR-SDU Payload 


na eta 
é My, 


Figure 49-7 AAL3/4 protocol: The entire CPCS—PDU is then passed to the Segmentation and Reassembly (SAR) sublayer for further 
processing. 


Figure 49-7 shows that the entire CPCS—PDU is then passed to the Segmentation and 
Reassembly (SAR) sublayer for further processing. This sublayer divides the entire PDU 
into 44—byte segments from the beginning and adds a 2—byte header and a 2—byte trailer 
to each segment. These headers and trailers add information concerning the segment 
order and provide a cyclical redundancy check (CRC) for the segment. 
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(2 bytes) 
gure 49-8 AAL3/4 protocol: SAR header. 


The SAR header consists of the following: 


¢ ST— Segment Type, one of the four possible segment types: Beginning of Message 
(BOM), Continuation of Message (COM), End of Message (EOM), or Single 
Segment Message (SSM). 


NOTE: In the example above, the EOM is a full 44 bytes in length. This will 

not necessarily be true of all PDUs, as the only requirement is that of 

maintaining a PDU length divisible by 4 bytes. Therefore, this segment will 

_ contain whatever portion remains after all of the previous 44—byte segments 
have been created by the segmentation process padded with zeroes as 

- necessary. | 


¢ SN— Sequence Number, allowing the stream of SAR Service Data Units (SDUs) to 
be numbered using modulo 16 in order to provide a “loss of segment” check for each 
full PDU that is segmented. 

e MID — Multiplexing Identification, used to multiplex CPCS connections on a single 
ATM Layer connection, when applicable 

The SAR trailer consists of two parts: 

e L!I— Length Indication, binary encoded to indicate the number of bytes of the 
CPCS—PDU are contained in the payload portion of the segment. For the BOM and 


COM segments this value must be 44. For EOM segments, the value can range from 4 
to 44 as appropriate. For SSM segments, permissible values range from 8 to 44. 


¢ CRC — Cyclical Redundancy Check, a 10—bit sequence that functions as an error 
check for the entire SAR—SDU, including the header, payload, and the LI field of the 
trailer. 


This SAR-PDU is then handed down to the ATM Layer for further processing. 
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SAR Header SAR-SDU Payload SAR Trailer SAR Header SAR-—SDU Payload SAR Trailer 
(2 bytes) (2 bytes) (2 bytes) (2 bytes) 


ATM Payload 


L, N 


oe ATM Header | ATM Payload 


eta! (5 bytes) 
| HEC 
‘“ 


53—byte ATM Cell 


Figure 49-9 AAL3/4 protocol: The SAR—PDU (segment) becomes the transparent 48—byte payload for the ATM cell. 
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This SAR—PDU (segment) becomes the transparent 48—byte payload for the ATM cell 
(see Figure 49-9). A5—byte ATM header is then added to the segment to create the ATM 
cell. This header contains the information necessary to transport the cell to its 
destination, identify the payload type, assign the cell a loss priority, and provide an 
error—checking mechanism. | 


The ATM header consists of the following fields: 


¢ GFC— Generic Flow Control, of local significance only and used to provide 
standardized local functions on the end user premises. 


e VPI — Virtual Path Identifier, which with the VCI provides the routing from node to 
node throughout the network from end user to destination. See Table 49-1 for 
pre—defined header field values. 


e VClI— Virtual Channel Identifier (see VPI, above). 


¢ PT — Payload Type, used to indicate if the cell contains user information or flow 
control information. This 3—bit field may also be used to indicate network congestion 
or network resource management information. See Table 49-1 for pre —defined 
header field values and Table 49-2 for PT encoding. 


¢ CLP — Cell Loss Priority, to optionally indicate cells that may be discarded when 
congestion occurs. See Table 49-1 for pre—defined header field values. 


e HEC — Header Error Control, used to detect bit errors in the ATM Header only. 
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Table 49-1 
Pre—defined Header Field Values + 


Unassigned cell indication 


| Meta—signalling (default) >” | eg 001 = ) = | 4 0000000 ) Santbene 
|Meta—signalling” | 00 yvyyyoooo sf 00010a0c 


General Broadcast signalling (default) > | 00. : 00100aac 


|General Broadcast signalling ° | O000yyyy ryyO : 00100aac 


Point—to—point signalling (default) ° 00000000 | 00¢ 0000 | O 01010aac 


| Point—to— point signalling * | 0000yyyy yyyyO0O0O + | 000000 01010aac 


Invalid Pattern oxx0000 | 00000000 | 000000 O000xxx1 


t& G NOs 


NO O 


| Segment OAM F4 flow cell” | O0aaaa | . | 000000 00110a0a 
|End—to—End OAM F4 flow cell | 0000aaaa aaad0 | 00000000 01000a0a 


a indicates that the bit is a ailable 
x indicates “don’t care” bits. 

y indicats any VPI value ott 

c indicates that the origina 

CLP bit. 

Reserved for user signalling with the local exchange. 

Reserved for signalling with other signalling entities (e.g., other t users or remote networks). 

The transmitting ATM entity shall set bit 2 of octet 4 to zero. The receiving ATM entity shall ignore bit 2 of octet 4. 


ing grain ing 5 arty shall set the CLP bit to 0. The network may change the value of the 


_ Table 49-2 
ad Type Indicator Encoding 7 


interpretation 


User data cell, congestion not experienced, SDU—type = 0 
User data cell, congestion not experienced, SDU—type = 1 
User data cell, congestion experienced, SDU—type = 0 


User data cell, congestion experienced, SDU—type = 1 
Segment OAM F5 flow related cell 
End—to—end OAM F5 flow related cell 


Reserved for future traffic control and resource management 
Reserved for future functions 


* This coding indicates this is the end of aSAR-—PDU segment for AAL 5 


+ Table information from ATM Forum UNI Specification, Subsections 3.4.4 and 3.4.5, respectively 
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49.5 AAL 5 Protocol 


CPCS-—PDU Payload | _ PAD (44 bytes) CPCS Trailer 
(8 bytes) 


48 bytes 


ATM Header ATM Payload 
(5 bytes) 


53~byte ATM Cell 


Figure 49-10 AAL 5 protocol 


The AAL 5 example follows the flow of a 92—byte message (Service Data Unit) from the 
end user to the ATM Layer. The procedure is further broken down and explained in 
Figure 49-11 and Figure 49-12. 
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92 bytes 


CPCS—SDU (Message) 


CPCS Trailer 
(8 bytes) 


we \ 


CPCS-PDU Payload 


wl 


eo \ 
cPCsS-| _. | | 
| CPI Length 
; oe (1 bytey)} (bytes) | CRC—32 (4 bytes) 


Figure 49-11 AAL 5 protocol: the SDU is passed to the Convergence Sublayer, where an 8—byte trailer is added to the end of the SDU. 


Figure 49-11 illustrates the SDU is passed to the Convergence Sublayer, where an 8—byte 
trailer is added to the end of the SDU. In addition, the data segment is padded with 0—47 
bytes of data at the end, as necessary, to place the trailer at the end of the last 48—byte 
segment. (In our example, the pad is 44 bytes.) 


The CPCS trailer consists of the following: 


¢ CPCS—UU — CPCS User-—to-— User indication, used to transparently transfer CPCS 
information from the origination user to the destination user. 


¢  CPI— Common Part Indicator, used to align the CPCS—PDU trailer to the 32—bit 
boundary. 


e Length — Used to indicate the length of the CPCS payload (not including the PAD 
bytes). 


e CRC — Cyclical Redundancy Check, a 32—bit error check for the entire contents of 
the CPCS—PDU, including the payload, the PAD field, and the first 4 bytes of the 
trailer. 


This entire CPCS—PDU is then handed to the SAR sublayer for segmentation. 
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con neias ATM Header | ATM Payload 


| GFC | HEC Byte) 
(4 bits VPI (1 byte)| VCI (2 bytes) c byte) 
PT (3 bits) 1o bal 53—byte ATM Cell 


Figure 49-12 AAL 5 protocol: the ATM header is the same as that discussed for AAL 3/4 with one exception—the PT code can identify 
the end cell of aSAR—PDU segment. (See Table 49-2.) 


ATM Header 
(5 one | ATM dia dai 


The SAR sublayer segmentation for AAL 5 consists solely of dividing the CPCS—PDU 
into 48—byte segments. These segments are then handed down to the ATM Layer, where 
the ATM Header is added to create the 53—byte AIM cells. 


NOTE: Refer to the AAL 3/4 explanation for details of the AAL 5 header 
format. The ATM Header structure is the same for all AAL types, with one 
exception for the AAL 5 format: two of the Payload Type codes identify the 
end cell of aSAR-—PDU segment. The footnote of Table 49-2 for the Payload 
Type encoding describes the end cell PT codes as: 

001 User data cell, congestion not experienced, SDU—type = 1 

011 User data cell, congestion experienced, SDU—type = 1 
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OAM 


Cell Type 
| (4 bits) 


ATM Header | 
(Sbytes) | 


\ ihre ee 


aa =] 
*Consists of the 10—bit 
CRC and 6 bits of PAD. 


Figure 49-13 Operations and Maintenance (OAM) cells. 


The INTERVIEW 8000 TURBO Series also supports one additional format in ATM over 
T1/E1. The Operations and Maintenance (OAM) cells are used to provide various 
maintenance functions within the ATM network, including connectivity verification and 
alarm surveillance. These cells consist of a single segment with the following 48—byte 
format: 


e OAM Cell Type — A 4—bit indicator of the type of OAM cell (e.g., 0001 to indicate 
Fault Management). 


e Function Type — A 4—bit indicator of the purpose for this particular OAM cell (Ze., 
Alarm Indication Signal, Far End Receive Failure, Loopback). 


¢ Function—Specific Fields — Functions and information for this cell (up to 45 bytes), 
used to denote destination and failure information. 


e CRC — Cyclical Redundancy Check, a 10—bit error check for the OAM payload, 
including the type indicators and the function—specific fields. 


This 48—byte OAM cell is passed to the ATM Layer, which adds the ATM Header to 
create the 53—byte ATM cell. 
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49.7 ATM Framing: HEC and PLCP 


Two types of framing for ATM are supported by the INTERVIEW 8000 TURBO Series: 
HEC (Header Error Control) framing and PLCP (Physical Layer Convergence Protocol) 
framing. 


For HEC framing, the ATM cells (regardless of AAL format) are streamed across the physical 
medium of the ATM network as processed by the ATM Layer and the Header Error Control 
values are used to achieve synchronization. With this format, alignment is achieved when the 
appropriate number of successive cells with good HEC values are detected (six is 
recommended). Cell Delineation Loss or loss of synchronization occurs when an appropriate 
number of successive HEC errors are detected (seven is recommended). 


Figure 49-14 illustrates PLCP, the alternate framing mode. PLCP framing bundles 10 
ATM cells into a superframe that adds 4 bytes of information to the beginning of each cell. 
The first two bytes of this information (A1 and A2) act as a 2—byte synchronization 
sequence. The next byte (P9 to PO) is the path overhead indicator for each ATM cell in 
the superframe. The fourth byte (Z24—2Z1, F1, B1, G1, M2—M1, and C1) is the path 
overhead for the superframe. These consist of Growth octets (Z4—Z1), Bit—Interleaved 
Parity (B1), PLCP Path Status (G1), Cycle/Stuff Counter (C1), and three fields (F1, M1, 
and M2) that are irrelevant to the ATM network. 
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Figure 49-14 PLCP frame format. 
In addition, a 6—byte trailer is added when T1 is utilized. This trailer consists of the same 


character (“c ) repeated six times and is used to increase the superframe to the required 
576—byte size for T1. It serves no other purpose. 
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Index A: 
Technical Manual Part | 


Symbols 


abort, overlay for BOP abort, 6—13 
 badbcc, overlay for bad BCC or FCS, 6—13 


bit mask symbol, in Receive string condition, 
25-7 


» close double parens symbol, 3—5, 26—4, 29-5 


*/ closing delimiter for comment, 28—14 


&] don’t care symbol 
in Receive string condition, 25—7 
in spreadsheet string search, 37—35 


flag, 7E flag symbol, 6—14 
[| goodbcc, overlay for good BCC or FCS, 6-13 


highlighted plus symbol, indicates wrap in logical 
line, 30-3 


} not equal flag symbol 
in Receive string condition, 25—7 
in spreadsheet string search, for beginning of 
frame, 37—35 


« open double parens symbol, 3—5, 26—4, 29-5 
/* opening delimiter for comment, 28—14 

% pad, in Outsync Char field, 5—13 

? key, Easy View, 4-—7 

/ (root) directory, 15—4 

sync, sync symbol, 5—8, 6—14 

~ tilde symbol, 3—5, 28-3 


+ time—fill, 6—8 


A 


AAL 
in ATM, 49—2 
protocols in ATM, 49-3 


AAL 1, protocol in ATM, 49-3, 49-—4-49-—8 
AAL 2, protocol in ATM, 49-3 
AAL 3/4, protocol in ATM, 49—3, 49—8-49—12 
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AAL 5, protocol in ATM, 49-3, 49-—14-49—16 


Abort | 
adjunct to monitor—frame condition 
LAPD, 43-14, 43-15 
SDLC, 39-15, 39-17 
X.25 Layer 2, 37—14, 37-15 
adjunct to send—frame action 
LAPD, 43-25 
SDLC, 39-28 
X.25 Layer 2, 37—28 
adjunct to send—string action, Layer 1 (BOP), 
single —port, 32—11 
appended to transmit string, 10—6 
defined for BOP, 10—6, 37—11, 38—14, 43-9, 
44—8, 46—7, 47-7 
field on BCC Setup menu, 10—13 
monitor/receive condition, Layer 1 (BOP only), 
32-4 
overlay, BOP only, 10—4 


Absolute pathnames, files and directories, 15—5 
Accumulate, layer—independent action, 31—15 


Accumulate action, 21—7 
may apply to current, last, minimum, or maxi- 
mum values, 21—9 
not found on trigger menus, 21—8 
used to log one hour per day over days or weeks, 


21-10 
Accumulate counter, layer—independent action, 
31-15 
Accumulate timer, layer—independent action, 
31-15 
Accumulator 
created by being named in Accumulate action, 
31-15 
may be given display line on stat screen(s), 
31-15 
printing line of tabular statistics for, 31—16 
Actions 


capture memory on/off, 7—11 
Enhance, control of color display, 18—5 
Layer 1 
accessed via Done key, 32-8 
dual—port, 32—17 
dual—port, 32—17 
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single—port, 32—8 

layer—independent, 31—8-31—13 

Protocol Spreadsheet, programming block, 28—9 
comments in, 28—15 

record on/off, 7—11 


ADDR 
address, trace column 
SDLC, 39-8 
X.25 Layer 2, 37-7 
field on SDLC Frame Level Setup screen, 39-3, 
39—5, 40-3 


Address | 

adjunct to monitor/receive — frame condition 
SDLC, 39-14 
X.25 Layer 2, 37-14 

adjunct to send—frame action 
SDLC, 39-24 
X.25 Layer 2, 37—25 

trace field, SNA—SDLC, 40-7 


Affects, field on BCC Setup menu, 10—13 
Again, editor command, 30—9 
AIM Interface Setup, overview of screen, 2—12 


Alarm 
field on Trigger Setup menu, 26—11 
layer—independent action, 31—13 


Allocating disk space, 14—3 
ANSI format, SS#7 layer 3, 47—4 


Append, run—mode printer output to existing disk 
file, 16-6 


ASCII, default BCC parameters, 10-9 


ASCII keys, in programming menus and spread- 
sheet, 3—4 


Async 
data setup, 5—15 
sample Line Setup, 5—18 


ATM, 49-1 
AAL protocols, 49-3 
ATM Adaptation Layer (AAL), 49-2 
ATM header, AAL 1, 49—7 
ATM Layer, 49—2 
cell relay, 49-1 
CPCS header, AAL 3/4, 49-9 
CPCS trailer 
AAL 3/4, 49-9 
AAL 5, 49-15 
framing 
HEC, 49-2 
PLCP, 49—2 
HEC framing, 49—1, 49-18 
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OAM cells, 49-17 
overview, 49—1 
packet—switching features, 49—1 
Physical Layer, 49—2 
PLCP framing, 49—1, 49—18 
recording selections, T1/E1 data, 49—1 
SAR header 

AAL 1, 49-5 

AAL 3/4, 49-11 
SAR trailer, AAL 3/4, 49-11 
transmission 

data, 49-2 

video, 49-2 

voice, 49—2 


ATM Adaptation Layer (AAL), in ATM, 49-2 
ATM header 

AAL 3/4, 49-12 

AAL 5, 49-16 

in ATM, AAL 1, 49-7 
ATM Layer, in ATM, 49—2 
Auto Configure, screen in automonitor mode, 6—3 
Auto—indent, editor command, 30-9 
Automatic OSI primitives. See Primitives 
Automatic X.25 Layer 2, 37—36 


Automonitor mode 
setting up, 5—3 
stage in autoconfiguration displayed in Status 
field, 6-3 
updates Line Setup screen, 6—4 
with no clock, speed defaults to 168 kbps, 6—4 


Autosync, subfield on Line Setup menu, 5—8, 
5-12, 5-13 


AUX I/O, connector, 1—11 
AUX leads, 1—11 


AUX outputs, on/off, Layer 1 emulate—mode ac- 
tion, 32—12 


Auxiliary TTL connector, 1—11 


Average, column on Tabular Statistics screen, 
21—6, 21—11, 31-10 


B 


Back panel, 1—8 
fan, 1-10 
fan filter, clean to prevent overheating, 1—10 
frequency selection, 1—9 
Input/Output connectors, 1—10 
AUXILIARY TTL, 1-11 
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CRI/RGB, 1-11 
ISDN handset, 1—10 
PRINTER, 1—10 
REMOTE RS-—232, 1—10 
RS—170 composite video, 1—11 
on/off (power) switch, 1—10 
power connector, 1—8 
voltage selection, 1—8 


Backslash, entry of inside prompt message, 31—12 


Bad, Summary subfields on Disk Maintenance 
menu, 14—8 


Bad BCC 
adjunct to monitor—frame condition 
LAPD, 43-14, 43-15 
SDLC, 39-15, 39-17 
X.25 Layer 2, 37-14, 37-15 
adjunct to send—frame action 
LAPD, 43-25 
SDLC, 39-27 
X.25 Layer 2, 37—28 
adjunct to send-—string action, Layer 1, single— 
port, 32—11 
appended to transmit string, 10—5 
as condition, 10—5 
monitor/receive condition, Layer 1, 32—4 
operational only when Rev Blk Chk enabled, 
32—4 
overlay, 10-3 


Baudot, no default BCC parameters, 10—10 


BCC 
See also Block checking 
cross between a Layer 1 and Layer 2 function, 


Layer 1 condition, 32—4 
operational only when Rcv Blk Chk enabled, 


subfield on Trigger Setup menu, 10—5, 26—4 
trace column 

LAPD, 43-9 

Q.931, 44-8 

SDLC, 39-11 

SNA—SDLC, 40-6 

SS#7 Layer 2, 46—6, 47-7 

X.25 Layer 2, 37-11 

X.25 Layer 3, 38-14 


BCC Setup, overview of screen, 2—12 
BCC Setup screen, SMDS Frame Mode, 10-4 


Begin, editor command, 30-5 
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BERT 
“force—loopback” programming example, 
11—21-11-—22 
analyze—only mode, 11-18 
automatic error injection, 11-14 
enabling/disabling by softkey, 11—18 
status message, 11-21 
block size, 11—13 
clearing counters, 11—6 
clearing the results screen, 11—18 
counters, 11-19 
five pseudorandom patterns, 11—3 
algorithms, 11-3 
freeze mode, 11—17 
half duplex, 11—6 
“receive and analyze” versus “generate” mode, 
11-6 
initiating the send—receive cycle, 11—7 
manual error injection, 11—18 
operating mode, selected on Line Setup menu, 
1i-5 
patterns, 11—7 
reinitializing a running test, 11—18 
relation of BERT Setup menu to Interface Con- 
trol screen, 11—7 
relation of BERT Setup menu to Line Setup 
menu, 11-6, 11—14 
results, 11—19 
statistics display, 11—19 
synchronous versus asynchronous, 11—15 
test length, 11—14 


BERT modes, setting up, 5—4 
BERT Setup, overview of screen, 2—12 
Binary display, of cursor characters, 6—15 
in relation to order of transmission, 6—15 
Bisync 
CRC mode, 10-14 
advantage over selectable mode, 10—14 
field on BCC Setup menu, 10-12 
sample Line Setup, 5—18 


Bit mask 
in Protocol Spreadsheet strings, 33—3 
in Receive string condition, 25—7 
in Suppress field, 6-11 
to detect XON and XOFF only, 6—12 
Bit Mask key, 3—6 
Bit order 
in relation to hexadecimal notation, 6—14 
in relation to pattern sync in BERT, 11-11 
normal versus reverse, 5—16 
Bit Order/Polarity, field on Line Setup menu, 
5-16, 11-15 
significance in BERT testing, 11—16 
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Bit—image data, 7-3 
playback, 7-4 


Bits 
field on Line Setup menu, 5-7, 11—15 
in BERT testing, 11—15 
number of, in setup, 5—7 


Bits In Error, BERT counter, 11—20 
Bink, subfield on Trigger Setup menu, 26—7 


Block 
component of BERT test, 11—13 
editor command, 30—5 


Block checking 
automatically on for BOP, 10-4 
distinction between transmitting and evaluating 
BCC, 10-3 
enabling BCC overlays, 5—13, 10-3 
for DDCMP 
automatically on, 41-1 
data BCC may be tested as event variable in C, 
41-2 
header BCC only may be tested by trigger, 
41-2 
looking under BCC overlay, 10—4 
parameters defined on BCC Setup menu, 10—6 
result used as trigger condition, 10—5 


Block Size, field on BERT Setup menu, 11—13 
Blocks In Error, BERT counter, 11—20 
Blocks Received, BERT counter, 11—20 
Blocks Sent, BERT counter, 11—20 


Boot—up 

creating a user interface, HRD/usr/user_intrf, 
2-4 

enable Easy View, /sys/ezview_setup, 2—3 

entry into Easy View, 4—3 

from the keyboard, 2—2, 4—3 

loading Printer Setup, /sys/print_setup, 2—3, 
16-7 

running default program, /usr/default, 2—6 


BOP, synchronization and BCC parameters always 
defined for, 5—14, 10—4, 10-8 


Break key, 30—5 
in Easy View, 4—16 
Buffer Control Leads, field on Front—End Buffer 
Setup screen, 9-5 


Buffer Full 
condition, Trigger Setup menus, 25—11 
layer—independent condition, 31—5 
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C 


C, color, field on Graphical Statistics menu, 22—7 


C language, third tier in programming hierarchy, 
23-4 
C/R 
adjunct to monitor/receive — frame condition, 
LAPD, 43-13 
adjunct to send—frame action, LAPD, 43-22 
Command/Response, trace column, LAPD, 43—8 


CAL—REF- VAL, call reference value, trace col- 
umn, Q.931, 44—5 


CALL, send action, X.25 Layer 3, 38—31 


Call Confirm 
send—packet action, X.25 Layer 3, sending 
“short” version without addresses and facili- 
ties, 38—33 
sent down (as primitive) to Layer 2, 34—9 
Call reference value 
adjunct to monitor/receive— message condition, 
Q.931, 44—10 
monitor/receive condition, Q.931, 44—10 
trace column, Q.931, 44—5 
Call Request 
as character data, 38-9 
as entry on X.25 Packet Level Setup screen, 
38—6 
as packet on trace display, 38—8 
send—packet action, X.25 Layer 3, 38—32 
sent up (as primitive) from Layer 2, 34—9 


Call Request user data, may be longer than ten 
character spaces, 38—7 


CALL CONE send action, X.25 Layer 3, 38-31 


CALLED, field on X.25 Packet Level Setup 
screen, 38—6 

Called address, entered in CALLED field on X.25 
Packet Level Setup screen, 38—6 

CALLING, field on X.25 Packet Level Setup 
screen, 38—6 

Calling address, entered in CALLING field on 
X.25 Packet Level Setup screen, 38—6 

Capture, field on Trigger Setup menu, 26-11 

Capture data to screen (on/off), Layer 1 action, 
single—port, 32—16 

Capture Memory, field on Record Setup menu, 
7-4, 7-6, 7-10, 14—10 


Capture memory 
See also Data capture; Recording data 
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Freeze key, 3—11 


Carriage Return, produced by operation of CTRL 
and M keys, 33-1 


Cause byte 

adjunct to Restart, Reset, Clear, and Reg Con- 
firm actions, 38—36 

adjunct to Restart, Reset, Clear, and Reg Con- 
firm conditions, 38—20 

listed for Reset, Clear, and Reg Confirm packets, 

listed for Restart packet, 38—21 

listed for Send Clear actions, 38—37 


CCITT 
format, SS#7 layer 3, 47—4 
Open Systems Interconnection model, 
24—4-24—8 
See also Layers 


CCSS#7. See SS#7 


CD 
available for triggering, 32—5 
field on RS—232 Interface Control menu, 11—4, 
11-6 
CD on/off, Layer 1 Emulate DCE action, 32-12 
Cell relay, for ATM, 49-1 


Chaining, of programs via Load Program action, 
31-19 


Change Directory, File Maintenance, menu selec- 
tion, 15—18 


Change idle character, Layer 1 action, single—port, 
32—13 


Char, subfield on Line Setup menu, 5—13 


Character buffer, 7—4 
capacity, 6—27 
data, 7—3 
playback, 7—4 
recording, 7—11 
storage capacity, 1-16 


Character data 
buffer correlation with trace data, 6-27 
display of 
accessed by DATA softkey, 6-7 
dual line, 6—8 
single line, 6—8 


Character field, defined, 38—7 


Circuit Identifier Code (CIC), SS#7 Layer 3, 
47—6, 47—10 


Clear, editor command, 30—5 
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Clear key, 30—4 
in Easy View, 4—16 
in menu fields, 3-7 
in spreadsheet, 3-7 


Clear path, emulate—mode action, X.25 Layer 3, 
38-41 


Clear statistical accumulator values, 31—15 


Clear statistical counter values, layer—independent 
action, 31—10 


Clear statistical timer values, layer—independent 
action, 31-11 


Clock 
field on Line Setup menu, 11-16 
in BERT testing, 11-16 
signal, 1-17 
See also Speed 
time —of—day, 1—17 
See also Date/Time Setup 


Clock Source, field on Line Setup menu, 5—15 


Code 
field on Line Setup menu, 5—6, 10—9, 11—14, 
11-15 
significance in BERT testing, 11—14 
standard codes, 5—6 


Color display 
color graphics, 18-6 
connectors for external monitors, 18—3 
miscellaneous utilities, 18—3—-18—6 
selectable options, 18—4-18—5 
background color, 18—5 
blink, 18—5 
character, 18—5 
trigger control of, 18—5-—18—6 


Command 
field on File Maintenance menu, 3—6 
in Easy View script file, 20—25 


Command addressing, adjunct to send—frame ac- 
tion, X.25 Layer 2, 37—24 


Comment, 28—14 
debugging tool, 28—15 
delimiters, 28—14 
length of, 28-14 
location on spreadsheet, 28—14~-28—15 
purpose of, 28—15 
valid characters, 28—14 


Common Channel Signalling System #7. See SS#7 


Compilation 
automatic during LPRGRM save, 15—16 
automatic during object —code save, 15—16 
error diagnostics, 2—18 
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fields that can be modified without causing re- 
compile, 2—17 

rerun without recompiling, 2—16 

seven phases, 2—16 


Compile, File Maintenance 
compiles contents of file or spreadsheet, 15-22 
compiling spreadsheet generates #pragma 
hooks, 15—23 
menu selection, 15—22 


Conditions 
EIA, fails to come true, 2—22 
Layer 1 
dual—port, 32—6 
single — port, 32—1 
layer—independent, 31—3-31—7 
counters in linkable — object files, 28-12 
Protocol Spreadsheet 
naming requirements, 31—1 
programming block, 28-8 
comments in, 28-15 
rules for combining conditions, 31—2 
transitional vs. status, 31—2, 31—6 


Confirm primitives, 34—5 


CONNECT IND primitive, example on spread- 
sheet, 34—7 


CONNECT REQ primitive, example on spread- 
sheet, 34—8 


Connectors 
back panel, 1—8 
power, back panel, 1—8 
RGB, 18-3 
RS-—170 video, 18-3 
RS—232 printer connector, 16—3 
Test Interface Module, 1—12-1—20 


Constants, 29—3-29—7 
expansion of, 29—7 
fox message, 33—4 
in Receive string condition, 25—8 
in spreadsheet string, 33-3 
legal names of, 29—4 
nesting of, 29—6 
Protocol Spreadsheet, 24—8 

programming block, 28—8 
comments in, 28—14 

referencing, 29—5 
scope of, 29—4 
transmitting, 33—4 

Control characters 


data—entry of, 33-1 
enhancement of via bit mask, 6—13 
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Control leads 
See also EIA leads 
playback, 2—20 
of bit—image data, 2—20, 9-5 
of character data, 2—20, 9-5 


Copy 
editor command, 30—6 
File Maintenance, menu selections, 15—18 


Counter 
accumulated, 31—15 
condition 
Protocol Spreadsheet, 21—4, 31—5 
when used in linkable—object files, 28—12 
Trigger Setup menus, 21—4, 25—11 
identified by name on statistics screen, 21—4 
layer—independent action, 31—8 
maximum value vs. maximum stat display, 31—6 
may be identified on statistics screen following 
run, 21—6 
printing line of tabular statistics for, 31—16 
relational operators, 31—5 
shared between spreadsheet and Trigger Setup 
menus, 31—5, 31-9 
transmitted, 33—4 
CPCS header, in ATM, AAL 3/4, 49—9 
CPCS trailer, in ATM 
AAL 3/4, 49-9 
AAL 5, 49-15 
CR control character, 3—6 
CRC Mode, field on BCC Setup menu, 10-9, 
10—12, 10—14, 10—16 
CRT/RGB connector, 1—11 
CTS 
available for triggering, 32—5 


field on RS—232 Interface Control menu, 11—4, 
11-6 


CTS on/off, Layer 1 Emulate DCE action, 32—12 


Current, column on Tabular Statistics screen, 
31-10, 31-11 
Current Date, field on Date/Time Setup menu, 
17-3 
Current directory 
File Maintenance screen, 15—11 
filing system, 15—4 
Current Time, field on Date/Time Setup menu, 
17-3 
Cursor keys 
in Easy View, 4—7, 4—16 
in spreadsheet, 3—9 
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may be programmed in the Display Window, 
3-12, 6-23 

on menu screens, 3—8 : 

used to control playback speed, 3—12 


Cursor timing 
in data—plus—leads displays, 6—16 
Mark key, 6—16 


D 


D, trace column, X.25 Layer 3, 38—13 


D bit | 

adjunct to monitor/receive— packet condition, 
38—18 

adjunct to send—packet action, 38—36 

position diagrammed, 38—13 

value selectable for Call and Call Confirm pack- 
ets as well as Data, 38—19 


DAT, source of playback data from disk, 5—5 


DAT Record Size, field on Record Setup menu, 
7-7 
DATA, field on X.25 Packet Level Setup screen, 
38—7 
Data 
See also Character data 
ATM transmission, 49—2 
bit—image data, 7—3 
buffered automatically in FEB, 9—3 
character—oriented, 7—3 


Data acquisition tracks, 14—3 


Data capture, 2—20 
See also Playback; Recording data 
manual control of, 7-12 
RAM, data storage, 1-16 
trigger control of, 7-11 


Data compression, SS#7, Layer 1, 45-4 
Data display, black and white enhancements, 18—6 


DATA IND primitive, example on spreadsheet, 
34-9 
Data packet 


monitor/receive condition, X.25 Layer 3, 38-15 
send action, X.25 Layer 3, 38-31 


Data playback, control of, 7—10 


Data plus leads 
cursor timing, 6—16 | 
display available during playback, 9—5 
display enabled/disabled by FEB setup, 9—5 
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display of, 6—9 
control leads selected for, 6—9 
softkey access, 6—9 

failure of leads to transition, 2—23 


DATA REQ primitive, example on spreadsheet, 
34-9 


Data source, connection to, 1—19 

Data suppression, SS#7, Layer 1, 45—5 

Data to Record, field on Record Setup menu, 7—7 
Data Transfer, Disk Maintenance, menu selection, 


14-9 
Data transfer 
INTERVIEW 5, 10, 15 PLUS data, 
14-—12-14-—18 


prior to playback, 7—4 
Date/Time Setup, 17-3 
menu selections, 17—2 
set date, 17-3 
set time, 17-3 
Day of month, as trigger condition, 31—6 
DCE, monitor condition 
LAPD, 43-9 
Layer 1, 32-3 
Q.931, 44-9 
SDLC, 39-12 
SS#7 Layer 2, 46—7, 47-7 
X.25 Layer 2, 37—11 
X.25 Layer 3, 38—15 
DCE2, monitor condition, Layer 1, 32—8 
DDCMP, Layer 1 package, 41-1 
Decimal field, defined, 38—6 
Decrement counter, layer— independent action, 
31-10 
Decrement flag byte, as 16—bit binary counter, lay- 
er—independent action, 31—14 
Default menus, how to change, 2—6 
Delete 
editor command, 30-5 
File Maintenance, menu selection, 15—22 
Delete Char key, 3-7, 30—4 
in Easy View, 4—16 
Delete Line key, 3—7, 30—4 


Descript, Summary subfields on Disk Maintenance 
menu, 14—7 


Destination Point Code (DPC), SS#7 Layer 3, 
47—10 
Diagnostic byte 
adjunct to Restart, Reset, Clear, Diag, and Reg 
Confirm conditions, 38—23 
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adjunct to Restart, Reset, Clear, Diag, and Reg 
Confirm send actions, 38—38 
entered as two hex digits, 38—23 


Directories 
/sys, 15-6 
/usr, 2-4, 15-6 
/usr/default, 2—6 
absolute pathnames, 15—5 
directory listings, 15—11 
filing system, how to create, 15—5 
naming conventions, 15—7 
relative pathnames, 15—6 
root (/) directory, 15—4 
write — protected, 15-11 


DISABLE, mode on Line Setup screen, 5—5 


Disk drives, 1—6 
current disk, filing system, 15—10 
drive references and priority, 14—3 
filing systems, moving from disk to disk, 15—5 
microfloppies 
compatibility, 1—6 
write protection, 1—6 
microfloppy disks, storage capacity, 1—6 
Winchester hard disk, 1—7 


Disk Maintenance, 14—3-14—18 
allocating disk space, 14—3 
command 

Data Transfer, 14-—9 

Disk Summary, 14-7 

Duplicate Disk, 14-11 

Format Disk, 14—4 

INT 10, 14—12-14-—18 
data acquisition tracks, 14—3 
data transfer, 15—7 
description of disks, 14—3 
initializing system, INTERVIEW 7000, 2—3 
installing new system software, 2—7 
menu selections, 14—2, 14—4—-14-—18 
overview, 2-15 


Disk Name, subfield on Disk Maintenance menu, 
14-—5 


Disk No 
field on Line Setup menu, 7—4 
field on Record Setup menu, 7—6, 7—10 


Disk Number, subfield on Disk Maintenance 
menu, 14—5 


Disk Summary, Disk Maintenance, menu selection, 
14—7 


Display, electroluminescent (EL), 1—4 
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Display Abort 
field on Line Setup menu, 25—6 
subfield of BOP Format, 5—14 
subfield on Line Setup menu, 5—14 


Display Idle 
field on Line Setup menu, 32—13 
subfield on Line Setup menu, 5—13, 6—10, 9-3, 
9—4 
cannot display idle if suppressed in FEB, 9-4 


Display Mode, field on Display Setup menu, 6-7, 
6—18 

Display Program Warning Messages, Easy View 
Setup menu field, 19—4 


Display Setup 
menu Selections, 6—2 
traces, 2—23 


Display Setup screen, overview, 2—11 


Display States, field on Display Setup menu, 6—20, 
31-19 


Display Window 
cursor keys under programmer’s control, 6—23 
display mode, 6—23 
softkey labels under programmer’s control, 6—24 


DL data, 34—10 


DL_CONNECT CONF 
entered manually at Layer 2 to “fool” Layer 3 
into thinking there is a link, 38—46 
primitive forced up by user program at Layer 2, 
primitive sent upward by Layer 2 to confirm the 
link, 34—9 


DL_CONNECT IND 
action primitive at Layer 2, 34—3 
condition primitive at Layer 3, 34-3 


DL_CONNECT REQ 
automatic when data primitives are passed down 
by Layer 3,35—-1 | 
primitive passed down from Layer 3, 34—8 
primitive triggered automatically by Layer 3 
Send action, 34—6 
sent down automatically at Layer 3 if Layer 2 
inactive, 38—44, 38—46 
DL_DATA 


macro, 33-5 
primitives between Layers 2 and 3, 34—9 


DL_DATA IND 
condition at Layer 3, 43—31 
sent up automatically by Give Data action at 
Layer 2, 37—28, 37—34, 39-28, 39—34, 
43—25, 43-31 
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DL_DATA REQ, sent down automatically by Send 
or Resend action at Layer 3, 38—44 


Don’t Care key, 3—6 
in Receive string condition, 25—7 


Done key 
on menu screens, 3—10 
used to change real—time display softkeys, 6—6 
used to exit softkey rack in spreadsheet, 3—10 
used to move from Conditions to Actions, 
37-21, 38—29, 39—22, 43-19 


Double parens, 3—5 
in Protocol Spreadsheet string, 33-3 
in Receive string condition, 25—8 


Down Arrow key, 30—4 
Drive, field on Layer Setup screen, 8—4 


Drive Type, subfield on Disk Maintenance menu, 
14—6 


DSR, available for triggering, 32—5 
DSR on/off, Layer 1 Emulate DCE action, 32—12 


DTE, monitor condition 
LAPD, 43-9 
Layer 1, 32-3 
Q.931, 44-9 
SDLC, 39-12 
SS#7 Layer 2, 46-7, 47-7 
X.25 Layer 2, 37-11 
X.25 Layer 3, 38-15 


DTE2, monitor condition, Layer 1, 32—8 
DTR, available for triggering, 32—5 
DTR on/off, Layer 1 Emulate DTE action, 32—12 


Dual—Port directive, #pragma quad_display, 
creates QUAD softkey, 6—6 


Dual—Port DS—0A, optional TIM, 13-1 
Dual—Port G.703, optional TIM, 13-1 


Dual—Port G.703 Co—Directional, optional TIM, 
13-1 


Dual—Port T1, optional TIM, 13-1 


Dual—Port V.35/EIA—530(449)/EIA — 232, option- 
al TIM, 13-1 


Duplicate Disk 
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E 


Easy View 


default in TURBO units after power—up, 4—3 
display warning messages, 19-4 
enable/disable, 19—3 
enter after power—up, 19—4 
EZ VU key, 4-4 
installing updates, 4—19 
keep menu info in memory, 19—4 
keys used in, 4—7, 4-14 
load program edit timeout, 19-5 
menus 
format, 4—5 
help information about selections, 4—7 
item description, 4—6 
keys, 4-6, 4-7 
levels, 4—4 
master title, 4—5 
changing the title, 20—22 
menu level, 4—5 
menu title, 4—5 
changing the title, 20-—23 
selections, 4—6 
tree—structed hierarchy, 4—4 
mstrmenu.txt, format, 20—20 
overview, 4-3 
printing text files, 4—15 
screen saver timeout, 19—5 
script file 
commands, 20—25 
format, 20-20 
help—file pathname, 20—25 
item date, 20—24 
item description, 20—25 
item name, 20—24 
labels, 20—23, 20-—25 
master information, 20—21 
master title, 20-22 
master title date, 20—22 
menu date, 20—24 
menu information, 20—23 
menu title, 20—23 
menu—item information, 20—24 


sample, 20-27 
setup menu, 4—3 
uses 


access help or tutorial information, 4—3 
quickly load and run programs, 4—3 


Disk Maintenance, menu selection, 14—11 
installing new system software via the DUPDISK 
command, 2—7 


Easy View Setup, 4—3 
overview, 2—15 


Easy View Setup screen, menu selections, 19—2, 
DXI, SMDS interface, 48—1 19-3 
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Easy View system. See Easy View 


EBCD 
default BCC parameters, 10—10 
reverse bit order appropriate for, 5—16 


EBCDIC, default BCC parameters, 10-—9 
Edit key, 3-7 
Editing keypad, 30-3 


Editor, Protocol Spreadsheet 
See also Protocol Spreadsheet editor 
function keys, 30—5-30—10 


EIA 
condition, Trigger Setup menus, 25—9 
Layer 1 conditions, 32—5 
Layer 1 emulate—mode actions, single —port, 
32-12 
trigger conditions, fails to come true, 2—22 


EIA leads 

buffered or discarded in FEB, 9—3 
effect on character—buffer capacity, 6-27 
effect on data—plus—leads display, 9—5 
effect on EIA trigger conditions, 9—3 

maintaining lead statuses during program chain- 

ing, 31—19 
storage of, 1—16 


Emulate 

field on LAPD Frame Level Setup screen, 43—3, 
43—4 

field on SDLC Frame Level Setup screen, 39-3, 
39—4 

field on SNA/SDLC Frame Level Setup screen, 
40-3 

field on X.25 Frame Level Setup screen, 37—3, 
37—4, 37-24 

field on X.25 Packet Level Setup screen, 38—3, 
38-4 


Emulate modes, setting up, 5—4 
Emulation, connectors used, 1—12 


Emulation Addressing, field on SDLC Frame Level 
Setup screen, 39—3, 39-5, 40-3 


Enable Easy View, Easy View Setup menu field, 
19-3 


End, editor command, 30—5 
End/Incl, field on BCC Setup menu, 10—13 
End/N/Incl, field on BCC Setup menu, 10—13 


End/Staystarted/Incl, field on BCC Setup menu, 
10-13 
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End/Staystarted/N/Incl, field on BCC Setup menu, 
10-13 


Enhance 
field on Display Setup menu, 6—12, 7—5 
field on Miscellaneous Utilities menu, 18—4, 
18—5 
field on Trigger Setup menu, 26—7 


Enhance character data 
as Layer 1 action, single—port, 32—14 
on Display Setup, 6—12 


Enhance selected trace rows 
LAPD action, 43—29 
map to color display, 37—33, 38—42, 39—32, 
43—30, 44—12, 46—10, 47-11 
Q.931 action, 44—12 
SDLC action, 39—32 
SNA action, 40-3 
SS#7 Layer 2 action, 46—10 
SS#7 Layer 3 action, 47—11 
X.25 Layer 2 action, 37—32 
X.25 Layer 3 action, 38—42 


Enhancements 
black and white, 18—6 
color, 18—3-18—6 
low intensity, 32—15 
must be turned off as well as on at Layer 1, 
32—14 
used to highlight Bisync addresses, 32—14 


Enter Easy View After Power— Up, Easy View Set- 
up menu field, 19—4 


Enter State, layer—independent condition, 31—3 


Error Injection Rate, field on BERT Setup menu, 
11—14, 11-22 


Error—free seconds, BERT counter, 11-21 


Errors 
in BERT 
automatic injection, 11—14 
manual injection, 11—18 
recoverable, 2—19 


Execute key, 3-7 


External monitors 
control of enhancements 
black and white, 18—6 
color, 18—3-18—6 
RGB color video connector, 1—11, 18—3 
RS—170 video connector, 1—11, 18-3 


EZ VU key, 3—4, 3-6, 4-4, 4-8 
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FACILITIES, field on X.25 Packet Level Setup 
screen, 38—7 
Facilities 
adjunct to send—call action on Protocol Spread- 
sheet, X.25 Layer 3, 38—32 
relation to FACILITIES field on X.25 Packet 
Layer Setup screen, 38—32 
length byte handled automatically, 38—7 


Fan 
back panel, 1—10 
clean filter to prevent overheating, 1—10 


Fault, in half—duplex BERT, 11-9 
on noisy circuit, 11-9 


FEB. See Front end buffer 
FEB Setup, overview of screen, 2—12 
File, source of playback data from disk, 5—5 


File Maintenance, 15—3-15—18 
absolute pathnames, 15—5 
creating new directories, 15—5 
current directory, 15—11 
default directory, 15—4 
directories, 15—4 
File Maintenance screen, 15—9 
current disk, 15—10 
directory listings, 15—11 
overview, 2—14 
files 
data files, 15-7 
description of, 15—6 
linkable program files, 15—14 
linkable— object files, 15—6, 28—10 
compiled contents of spreadsheet, 28—10 
linkable— program files, 15—7 
loading and saving, 15—3 
marking files, 15—13 
moving from file to file, 15—4 
object files, 15—6, 15-14 
program files, 15—6, 15-14 
Protocol Spreadsheet, 15—7 
selecting files for command execution, 15—13 
setup files, 15-6, 15-14 
types, 15—12 
unmarking files, 15—13 
menu selections, 15—2 
Change Directory, 15—18 
Compile, 15-22 : 
compiles contents of file or spreadsheet, 
15—22 
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compiling spreadsheet generates #pragma 
hooks, 15—23 

Copy, 15-18 

Delete, 15—22 

how to execute, 15—14 

Load, 15-14 

Make Directory, 15—18 

Print, 15—20 

Rename, 15-21 

Save, 15-15 

View, 15—20 

Write Enable, 15—21 

Write Protect, 15—21 
moving from disk to disk, 15—5 
naming conventions, files and directories, 15—7 
pathnames, the use of periods, 15—8 
relative pathnames, 15—6 
root (/) directory, 15—4 
the /sys directory, 15—6 
the /usr directory, 15—6 
write— protected files, 15—11 


Find, editor command, 30-8 


Flag key, 3—6 
in Receive string condition, 25—7 
valid in Suppress field, 6—11 


Flags 
common to all tests and layers, 31—13 
condition, Trigger Setup menus, 25—10 
layer—independent action, 31—13 
as toggling mechanism, 31—14 
layer—independent condition, 31—7 
transmitted, 33—4 


FLG, flag, trace column, 0.931, 44—5 
Force data—packet transmit, 38—45 


Force receivers out of sync, Layer 1 action, single — 
port, 32—13 


Format, field on Line Setup menu, 5—7, 5—13, 
11—15, 25—6, 32—4, 32—14 
significance in BERT testing, 11—15 


Format Disk, Disk Maintenance, menu selection, 
14-—4 
Fox message, 32—10, 32—18, 37—27, 38-38, 
39—27, 43-25 
“forced down” from Layer 3 to the Layer 1 inter- 
face, 34—6 
in BERT, 11-7 
really a built—in constant, 33—4 


Frame fields 
diagrammed for LAPD, 43-7 
diagrammed for SDLC, 39-9 
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diagrammed for X.25, 37—8 
Frame Mode, 5—14 


Frame mode, optimizing high—speed performance, 
2-30 


Frame sent, emulate—mode condition 
LAPD, 43-17 
SDLC, 39-19 
should be used along with More/No More to Re- 
send, 37—20, 39—21, 43-18 
X.25 Layer 2, 37-18 


Frame Timestamps, field on Front—End Buffer 
Setup screen, 9—8, 37—10, 38—14, 39-11, 
40—6, 43—9, 44-8, 46—6, 47-7 


Framing 
HEC, in ATM, 49-2 
PLCP, in ATM, 49—2 


Framing error, monitor/receive condition, Layer 1, 
32—4 


Free, Summary subfields on Disk Maintenance 
menu, 14—8 


Freeze key, 3—11 
contrasted with Capture On/Off trigger action, 
3—~11 


Freeze LED, front panel, 1—6 


Freeze mode 
in BERT, 11-17 
initiated by trigger. See Capture data to screen 
(on/off) 
parallel cursor movement during, 6—27, 37—6, 
38—8, 39-7, 40—4, 44—4, 46-—4, 47-4 


Frequency selection, back panel, 1—9 


From 
field on Disk Maintenance menu, 7—4 
subfield on Disk Maintenance menu, 14—9 


From Disk Number, subfield on Disk Maintenance 
menu, 14—11 


Front end buffer 
applies to playback of bit—image data, 2—20 
Idle Suppress field, does not apply to playback of 
bit—image data, 2—20 
on playback path of bit—image data, 2—20, 9-5, 
9-6 
setup 
effect on character—buffer capacity, 6-27 
effect on data—plus—leads display, 6—9 
time ticks and EIA leads, storage of, 1-16, 2—20 


Front End Buffer Setup, menu selections, 9—2 
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Front panel, 1—4 
electroluminescent (EL) display, 1—4 
function keys, 1—5 
LED overlay, 1—6 
LED’s, 1-5, 2—20 
U/A, 1-15 


Function keys, 1—5 


G 
G.703 


optional TIM, 13-1 
record setup, 7—8 


General operation, 2—1—2—30 
boot—up program, creating a user interface, 2—4 
changing default menus, 2—6 
common problems, 2—22-—2—26 
data capture, 2—20 
front end buffer, 2—20 
front end buffer, on playback path of bit—image 
data, 2—20 
initializing system, INTERVIEW 7000, 2—3 
installing new system software, 2—7 
overview of menus, 2—9-2-—15 
power up, 1—20, 2—1 
rerunning a test program, 2—16 
running a test program, 2—16 
running default program, 2—6 


Give data, 33-5 
LAPD, 43-25 
SDLC action, 39—28 
X%.25 Layer 2 action, 34—10, 37—28 
X.25 Layer 3 action, 38—39 


Go-error, editor command, 30—10 
Go-—line, editor command, 30—9 


Good BCC 
adjunct to monitor—frame condition 
LAPD, 43-14, 43-15 
SDLC, 39-15, 39-17 
X.25 Layer 2, 37-14, 37-15 
adjunct to send—frame action 
LAPD, 43-25 
SDLC, 39-27 
X.25 Layer 2, 37—28 
adjunct to send—string action, Layer 1, single— 
port, 32—10 
appended to transmit string, 10—5 
as condition, 10—5 
default BCC for frames, 37—28, 39-27, 43—25 
monitor/receive condition, Layer 1, 32—4 
operational only when Rcv Blk Chk enabled, 
32-4 
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overlay, 10-3 
parameters defined on BCC Setup menu, 10-6 


Graphical Statistics menu, color graphics, 18—6 


H 


Half—duplex BERT, 11-6 
Handset connector, 1—10 


Handshake, field on BERT Setup menu, 11—5, 
11—6, 11-7, 11-12 
relation to Interface Control screen, 11—7 


Hardware, 1—3-1—20 
back panel, 1—8 
clock, 1-17 
disk drives, 1—6 
front panel, 1—4 
keyboard, 1—4 
operating environment, 1—17 
operating positions, 1—18 
physical dimensions, 1—4 
power up, 1—19 
storage capacity, 1—16 


Header Error Control. See HEC framing 


HEC framing 
for ATM, 49—1, 49-18 
in ATM, 49—2 


Help file, pathname, in Easy View script file, 
20— 


Hex, subfield on Trigger Setup menu, 26—7 


Hex key 
for hexadecimal data entry, 3—6 
for hexadecimal translation of line data, 6—14 
LED display on keycap, 6—14 


Hexadecimal display 
in relation to order of transmission, 6—14 
turned on/off by trigger action, 6—15 
Hexadecimal field, defined, 38—6 


High Outgoing Channel #, field on X.25 Packet 
Level Setup screen, 38—3 


High speed 
data recording, 7—8 
optimizing performance, 2—25, 2—26 
frame mode, 2—30 | 


High Speed Frame Mode, subfield of BOP Format, 
5-14 
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Home key, 3—9, 30—4 
in Easy View, 4—8, 4—14 


Host Port, SNA frame setup selection, 40—3 


HRD/usr/user_intrf 
affect on Start Up screen, 2—3 
boot—up program, creating a user interface, 2—4 


HS Frame Mode, subfield on Line Setup menu, 
3~9 


I, intensity, field on Graphical Statistics menu, 
22-7 
Idle 
change idle—line character, 32—13 
display in relation to Outsync action, 32—13 
display used for visual record of time intervals, 
9—4 
displaying for visual record of lead timings, 6—10 
displaying synchronous idle, 5—13 
retained/discarded on FEB Setup menu, 9-3, 
9-4 
selecting transmit idle, 5—14 
voltage not affected by inverted polarity, 5—17 


Idle line action, used in X.21 bis, 36—4 


Idle Suppress, field on Front—End Buffer Setup 
screen, 9-4 
does not apply during playback, 2—20 


Idle Timeout 
conditions under which timer expires, 39—4 
expired, emulate—mode condition, SDLC, 
39—19 
field on SDLC Frame Level Setup screen, 39-3 
field on SNA/SDLC Frame Level Setup screen, 
40-3 
maximum and minimum values, 39—4 
IL buffer 
See also IL BUFS 
and primitives, 34—3 
configuring number/size of, via IL BUFS identifi- 
er, 28-13 
created by DDCMP package, 41—2 
default number/size of, 28—13 
string to be referenced in, 34—6 


IL BUFS 
See also IL buffer 
Protocol Spreadsheet, programming block, 28—8, | 
13 


comments in, 28—14 


In/out, editor command, 30-6 
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Increment counter, layer—independent action, 
31-9 


Increment flag byte, as 16—bit binary counter, lay- 
er—independent action, 31—14 


Indication primitives, 34—5 
versus “Requests”, 34—10 


Info element, Q.931, 44—5 


INFO frame 
monitor/receive condition 
LAPD, 43-10 
SDLC, 39-13 
X.25 Layer 2, 37-12 
send action 
LAPD, 43-20 
SDLC, 39—23 
used to convey DL data sent down from Layer 
3, 37-23, 43-20 
X.25 Layer 2, 37-22 


INFO—ELEMENT, trace column, Q.931, 44—5 


Initial Condition, field on Record Setup menu, 
7-10 


Initial State, field on BCC Setup menu, 10-12 


Initializing system software, INTERVIEW 7000, 
2-3 


Injection Rate 
field on BERT Setup menu, 11-19 
status field on BERT results screen, 11—21 


Input/output connectors, back panel, 1—10 
AUXILIARY TTL, 1-11 
CRTI/RGB, 1-11 
ISDN handset, 1—10 
PRINTER, 1-10 
REMOTE RS-—232, 1—10 
RS—170 composite video, 1-11 


Insert Char key, 30—4 
in menu fields, 3—7 
used to exit insert mode, 3-8 


Insert Line key, 30—4 
in spreadsheet, 3—7 
on Statistics screens, 3—7 


Insert mode, 3—8, 30—4 
Installing new system software, on hard disk, 2—7 


Instrument, menu field on Disk Maintenance 
screen, for INTERVIEW 10 transfer, 14—16 


INT 10, Disk Maintenance selection, 
14—15-14—18 
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Integrated Services Digital Network (ISDN), SS#7 
Layer 3, 47-22 


Interface Control Setup, overview of screen, 2—12 
Interlayer buffer. See IL buffer 
Interlayer message buffer. See IL buffer 


Interrupt packet, sample program to enhance all, 
38—43 
INTERVIEW transfer, INTERVIEW 5, 10, 15 


PLUS data, transfer from Disk Maintenance 
screen, 14-—-12-14—18 


Invalid frame 
defined, 37—7, 39—8, 43-8 
receive condition 
LAPD, 43-15 
SDLC, 39-17 
X.25 Layer 2, 37—16 


Invalid packet 
defined, 38—12 
receive condition, X.25 Layer 3, 38—26 


Invert BCC, field on BCC Setup menu, 10-12 


IPARS 
default BCC parameters, 10—9 
default sync pattern, 5—8 
reverse bit order appropriate for, 5—16 
SY characters inappropriate for, 5—8 


ISDN 


See also Q.931 

handset connector, 1—10 

ISDN_D, 42-3 

sample Line Setup, 5—18 
ISDN S/T/U, optional TIM, 13-1 
Isoc 


data setup, 5—15 
format in BERT, 11-15 


Item date, in Easy View script file, 20-24 
Item description, in Easy View script file, 20—25 
Item name, in Easy View script file, 20-24 


K 


Keep Easy View Menu Information in Memory, 
Easy View Setup menu field, 19—4 


Keyboard, 1-4 
condition, Trigger Setup menus, 25—12 
editing keypad, 30-3 
function keys, 1—5 
layer—independent condition, 31—4 
programming keys, 3—3-—3—5 
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real—time keys, 3—10-3—12 
soft (function) keys, 3-3 
for editing, 30—5—30—10 


Keyword, 33-3 


L, label, field on Graphical Statistics menu, 22—4 
Labels, in Easy View script file, 20—23, 20—25 


LAPD, 43-3 
diagram of frame fields, 43-7 
send actions, 43—19 
used with ISDN D channel, 42-3 


LAPD Frame Level Setup screen, 43-2 


Last, column on Tabular Statistics screen, 21—6, 
31-10, 31—11 


Layer, field on Display Setup menu, 6—18, 6—20, 
31-19 

Layer 2, user program to force packets up to Layer 
3 and down to Layer 1, 38—24 


Layer Setup, 8—3-8—7 
how to save, 8—5 
Personality packages, 8—3 
reside on user and hard disks, 8—3 
Protocol Configuration screen, 8—4 
protocols, select and load, 8—3 


Layer Setup screen, overview, 2—14 


Layers 
identified on Program Trace, 6—20 
passing data between, 2—23 
program model, 24—3-24—8 
Protocol Spreadsheet, programming block, 28-8 
comments in, 28—14 


LCN 
adjunct to monitor/receive — packet condition, 
X.25 Layer 3, 38-18 
allocation sequence, 38—5, 38-31 
assigned dynamically on per—call basis, 38-4 
column on X.25 Packet Level Setup screen, 
38—4, 38-5 
predefined for a particular call address (“path”), 
38—4, 38-6 
trace column, X.25 Layer 3, 38-12 
LED’s 
front panel, 1—5, 1-6, 2—20 
interface status,1-5 
INTERVIEW status, 1—6 
U/A, 1-6, 1-15 


SEP ’95 


Index A: Part! 


green—red characteristics not affected by logic 
(polarity), 5—17 
Test Interface Module, 1—15 
Left Arrow key, 30—4 
/lib directory, filing system, 15—24, 28-11 
Line data, data capture, 2—20 


Line number, of cursor position in frozen Program 
Trace, 6—21 


Line Setup, 5—3-5-—17 
significance in BERT testing, 11—14 
Line Setup screen 
disabled, 5-5 
menu selections, 5—2 
Async, 5—18 
Bisync, 5—18 
ISDN, 5—18 
SNA, 5-18 
SS#7, 5-18 
X.25, 5—18 
overview, 2—11 
Line utilization, programming example, 21—11 
Linkable— object files, 15—6 
accessed via Object block —identifier, 28—10 
advantage over object files, 15—23 
C code 
contents of LOBJ files, 15—6 
must be compatible with menu selections, 
15~23 
compiled spreadsheet 
accessed via OBJECT block—identifier only, 
15-23 
contents of LOBJ files, 15—6, 15—23 
must be a valid program, 15—23 
contents of, 15—22, 28—10 
counters or flags in, 28-12 
efficiently use memory and spreadsheet, 28—12 ' 
in /lib directory, 15—24 
search rules for, 28—11 
transparent to unit configuration, 15—23 


Linkable—program files, 15—7 
C code, in LPGM files, 15—7 
changing setups, 4—17 


Lists, on Protocol Spreadsheet, 33-1 

Load, File Maintenance, menu selections, 15—14 
Load key, 3—6, 15-14 

Load program, layer—independent action, 31—19 


Load Program Edit Timeout, Easy View Setup 
menu field, 19—5 


Logical DTE/DCE 
contrasted to physical DTE/DCE, 37-4 
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determines command and response addresses, 
37—4 

determines order (ascending/descending) of 
LCN selection, 38 —4 


Loop—back C/R bit, adjunct to send—frame ac- 
tion, LAPD, 43-22 
Loop—back P/F bit 
adjunct to resend—frame action 
LAPD, 43-27 
X.25 Layer 2, 37-30 
adjunct to send—frame action 
LAPD, 43-22 
SDLC, 39-25 
X.25 Layer 2, 37-25 


Low, subfield on Trigger Setup menu, 26-7 


Low Outgoing Channel #, field on X.25 Packet 
Level Setup screen, 38-3 


LRC Parity, field on BCC Setup menu, 10-12 
LU 6.2, SNA selection, 40—3 


M 


M, trace column, X.25 Layer 3, 38-14 
M bit 
adjunct to monitor/receive — packet condition, 
38-18 
adjunct to send—data—packet action, 38—36 
position diagrammed, 38—14 
m_lo_ph_prmty, signalled by DDCMP package, 
41-2 
Make Directory, File Maintenance, menu selec- 
. tion, 15—18 
Mark key, 30-5 
cursor timing, 6—16 
in Easy View, 4—15, 4-17 
in Freeze mode displays, 3-14 
on File Maintenance screen, 3—7, 15—13 
used as program tab in spreadsheet, 3—9 


Marking text, in Easy View text files, 4—15 


Master information, in Easy View script file, 
20-21 
Master title 
Easy View, 4—5 
changing the title, 20—22 
in Easy View script file, 20—22 


Master title date, in Easy View script file, 20—22 
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Maximum, column on Tabular Statistics screen, 
21—6, 31-10 
Maximum data rates, data recording, 1-16 
Maximum recording times, SCSI drives, 7—5 
Memory, capacity, 1-16 
Menu date, in Easy View script file, 20—24 
Menu information, in Easy View script file, 20—23 
Menu level, Easy View, 4—5 
Menu selections, Easy View, 4—6 
Menu title 
Easy View, 4—5 
changing the title, 20—23 
in Easy View script file, 20—23 
Menu-—item information, in Easy View script file, 
20—24 
Menus 
overview, 2—9-2—15 
See also Separate listing, each menu name 
configuring menus, 2—10 
Program Menu, 2—9 
Printer setup, 16—3-16—5 
Record Setup, 7—5-7-—12 


Message Buffer, field on BERT Setup menu, 
11-10 


Message fields, diagrammed for Q.931, 44—6 
Message Signal Units (MSU’s), Layer 3, 47—6 
Message type, 0.931, 44—5 
Microfloppy disks 

compatibility, 1—6 

storage capacity, 1—16 

write protection, 1—6 
MIL, field on Line Setup menu, 5—17 
MIL—188, 5—17 


Minimum, column on Tabular Statistics screen, 
21—6, 31-10 


MISC, trace column, X.25 Layer 3, 38—14 


Miscellaneous Utilities 
overview, 2—15 
with color mapping options, 18—3-18—6 
See also Graphical statistics menu, color graph- 
ICS 


Miscellaneous Utilities screen 
black and white enhancements, 18—6 
color display, selectable options, 18—4—18—5 
background color, 18-5 
blink, 18—5 
character, 18—5 
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controlling color displays from, 18—3-18—6 
menu Selections, 18—2 


MOD 128, 37—4, 38—4, 39—4, 43—4 
MOD 8, 37—4, 38—4, 39—4, 43-4 


Mode 
field on Line Setup menu, 5—3, 7—4, 11-5, 
11—6, 11—22, 32-12, 38—24, 43-14 
test mode field on Line Setup menu, 1—14 


Mode of Operation 
field on Frame Level Setup screen, 38—16, 
43-10 
field on LAPD Frame Level Setup screen, 43-3, 
43-4 
field on SDLC Frame Level Setup screen, 39-3, 
39-4 
field on SNA/SDLC Frame Level Setup screen, 
field on X.25 Frame Level Setup screen, 37-3, 
37—4 
field on X.25 Packet Level Setup screen, 38—3, 
38-4 
Modem connector, external, 1—10 
Monitor mode, setting up, 5—3 


More to resend, emulate—mode condition 
LAPD, 43-18 
SDLC, 39-20 
X.25 Layer 2, 37-19 
X.25 Layer 3, 38-28 


Move, editor command, 30-6 

MPM errors, 2—19 

MSG-—TYPE, trace column, Q.931, 44—5 
mstrmenu.txt, format, 20—20 


Multi—drop 
SDLC 
enabled on Frame Level Setup screen, 39-3, 
39-5 
resend frame, 39-30 
reset Nr, 39—31 
reset Ns, 39-31 
SNA, enabled on Frame Level Setup screen, 
40-3 


N, name, field on Graphical Statistics menu, 22—6 


N_DATA, macro, 33-5 


N_DATA IND, sent up automatically by Give Data 
action at Layer 3, 38—39, 38—44 
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National Format, field on SS#7 Packet Level Set- 
up screen, 47—3 

Negative exponent, meaning in BERT formulas, 
11-14 


Network Indicator, SS#7 Layer 3, 47-9 


Network Management (NETM) Headers, SS#7 
Layer 3, 47-18 


Next Page key, 30-—4 
in Easy View, 4—8, 4-14 
in spreadsheet, 3—9 
on statistics screens, 3—9 
on trace display, 37—6, 38—8, 39—6, 40—4, 
44—4, 46—4, 47-4 
Next state, Protocol Spreadsheet, programming 
block, 28-9 
comments in, 28-15 


No BCC, appended to transmit string, 10—6 
interpreted as bad BCC, 10-6 


No display, display mode, 6—28 


No more to resend, emulate—mode condition 
LAPD, 43-18 
SDLC, 39-20 
X.25 Layer 2, 37-19 
X.25 Layer 3, 38-28 


Not Equal key, 3—6 
in Receive string condition, 25—7 
used in Suppress field to indicate “display only”, 
6-11 
Nr 
acknowledging last Ns, adjunct to send—frame 
action 
LAPD, 43—23 
SDLC, 39-25 
X.25 Layer 2, 37—26 
calculated automatically, adjunct to send—frame 
action 
LAPD, 43-23 
SDLC, 39-25 
X.25 Layer 2, 37—26 
repeating last Nr, adjunct to send—frame action 
LAPD, 43-23 
SDLC, 39-25 
X.25 Layer 2, 37-26 
reset, emulate—mode action 
LAPD, 43-28 
SDLC, for a specific controller address, 39-31 
X.25 Layer 2, 37-31 
trace column 
LAPD, 43-8 
SDLC, 39-10 
Staggered to indicate two separate numbering 
sequences, 37—9, 39—10 
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X.25 Layer 2, 37-9 
tracked for specified addresses in SDLC multi— 
drop, 39-5 
value, adjunct to send—frame action 
LAPD, 43-23 
SDLC, 39-25 
X.25 Layer 2, 37-26 


Nr error, emulate —mode condition 
LAPD, 43-16 
SDLC, 39-19 
X.25 Layer 2, 37-18 


NRZI, field on Line Setup menu, 5—17 


Ns 
calculated automatically, adjunct to send—I-— 
frame action 
LAPD, 43-24 
SDLC, 39-27 
X.25 Layer 2, 37-27 
reset, emulate—mode action 
LAPD, 43-28 
SDLC, for a specific controller address, 39-31 
X.25 Layer 2, 37-31 
same as last—received Nr, adjunct to send—I-— 
frame action 
LAPD, 43-24 
SDLC, 39-26 
X.25 Layer 2, 37—27 
skip to correct Ns plus one, adjunct to send—I-— 
frame action 
LAPD, 43-24 
SDLC, 39-27 
X.25 Layer 2, 37-27 
trace column 
LAPD, 43-8 
SDLC, 39-10 
staggered to indicate two separate numbering 
sequences, 37—9, 39—10 
X.25 Layer 2, 37—9 
tracked for specified addresses in SDLC multi— 
drop, 39-5 
value, adjunct to send—I—frame action 
LAPD, 43-23 
SDLC, 39-26 
X.25 Layer 2, 37—26 


Ns error, emulate—mode condition 
LAPD, 43-16 
SDLC, 39-18 
X.25 Layer 2, 37-17 


Number of Faults, BERT counter, 11-21 
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O 


OAM cells, in ATM, 49-17 
Object, Protocol Spreadsheet, programming block, 


comments in, 28—14 
format of, 28-11 
items that may precede 
C regions, 28—8 
comments, 28—8 
IL BUFS identifier, 28—8 
must be used to access compiled spreadsheet, 
15-23 
placement of, 28—11 
used to access linkable— object files, 28—10 


Object code 
contents of linkable — object files 
compiled C code, 15—6 
compiled spreadsheet, 15—6 
accessed via OBJECT block— identifier only, 
15-23 
must be a valid program, 15—23 
contents of object files, 15—6 
in linkable—program files, compiled C code, 
15-7 
loaded in automatically via Load Program ac- 
tion, 31—19 
rerunning object version of program, 2—16 


Object files, 15—6, 15-12, 15-15 
compared to linkable—object files, 15—6, 15—23 
not as versatile as source —code files, 15—17 
use disk—space intensively, 15—17 


Offset, in Freeze mode data displays, 6—27 

On Signal, layer—independent condition, 31—8 
On/off (power) switch, back panel, 1—10 

1 OK field on Trigger Setup menu, 25—8 


One-—of character list 
effect of not—equal character, 25—8 
monitor/receive condition, Layer 1, 32-3 


Operating environment, 1—17 

Operating positions, 1—18 

Operations and Maintenance cells. See OAM cells 
Operators, relational, in counter conditions, 31—5 


Optional interface 
Dual—Port DS—0A, 13-1 
Dual—Port G.703, 13-1 
Dual—Port G.703 Co— Directional, 13—1 
Dual—Port T1, 13-1 
Dual—Port V.35/EIA—530(449)/EIA—232, 13-1 
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G.703, 13-1 
ISDN S/T/U, 13-1 
RS-232, 13-1 

RS—449, 13-1 

RS—485 (RC—8245), 13-1 
T1, 13-1 

TTL, 13-1 

V35, 13-1 

X.21, 13-1 


Order of transmission 
in relation to binary display, 6—15 
in relation to code charts, 5—16 
in relation to hex display, 6—14 
in relation to pattern sync in BERT, 11-11 


Originating Point Code (OPC), SS#7 Layer 3, 
47-10 


Origination/destination link, message —type condi- 
tion, O.931, 44-11 


OSI 
Data Link Layer 2, in ATM, 49-2 
Layer Setup, 8—3 
Open Systems Interconnection, layered program- 
ming, 24—3-24-—8 
See also Layers 
Physical Medium Layer 1, in ATM, 49-2 
primitives, 24—8 


OSI primitives. See Primitives 


Other frame 

monitor/receive condition 

LAPD, 43-11 

SDLC, 39~—13 

X.25 Layer 2, 37-12 
send action 

LAPD, 43-21 

SDLC, 39-24 

X.25 Layer 2, 37-24 


Other packet 
monitor/receive condition, X.25 Layer 3, 38—17 
send action, X.25 Layer 3, 38-33 


Out of sync, status message in BERT, 11-21 


Outsync 
called “resync” in BERT, 11-8 
Layer 1 action 
compared to Capture Off action, 32—13 
single—port,32-13 
parameters not selectable in DDCMP, 41-1 
subfield on Line Setup menu, 5—8, 5—12 


Outsync Char, field on Line Setup menu, 3-6 
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Overhead, Summary subfields on Disk Mainte- 
nance menu, 14—8 


Overlay, Test Interface Module, 1—6 
Overstrike mode, 3-8 


P 


P/F, trace column 
LAPD, 43-8 
SDLC, 39-11 
SNA-SDLC, 40-7 
X.25 Layer 2, 37—10 


P/F bit 

adjunct to monitor/receive—frame condition 
LAPD, 43-13 
SDLC, 39-15 
X.25 Layer 2, 37-14 

adjunct to resend—frame action 
LAPD, 43-27 
SDLC, 39-31 
X.25 Layer 2, 37—30 

adjunct to send—frame action 
LAPD, 43-22 
SDLC, 39-25 
X.25 Layer 2, 37-25 


Packages Loaded 
column on Layer Setup menu, 37—3, 38-3, 
43-3, 47-3 
column on Layer Setup screen, 8—4 


Packet fields, diagrammed for X.25, 38—10 


Packet sent, emulate—mode condition 
should be used along with More/No More to Re- 
send, 38—29 
X.25 Layer 3, 38-27 
Packet—switching features, for ATM, 49—1 
Parity 
a consideration when entering BCC parameters, 
10-12 
adjustment automatic in Sync Chars field, 5—9 
always the last bit transmitted, 5—16 
automatic calculation of in receive sync pattern, 
5-8 
field on Line Setup menu, 5—7, 5—9, 11—15, 
25—6, 32—4 
field on Printer Setup menu, 16—4 
in BERT testing, 11—15 
in setup, 5—7 


Parity errors 
monitor/receive condition, Layer 1, 32—4 
special display of, 5—7 
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PATH, field on X.25 Packet Level Setup screen, 
38-5 
Path 
adjunct to receive —packet condition, X.25 Layer 
3, 38-25 
adjunct to send—packet action, X.25 Layer 3, 
38 —32, 38—33, 38-34 
used in all packet types except Restart, 38—34 
correspondence at different layers, 34—5, 38-34 
more “programmable” than LCN, 38—25, 38—34 
part of definition of data primitive, 34—5 
tied to a set of Call Request parameters on X.25 
Packet Level Setup screen, 38—5, 38—24, 
38—34 


Pattern, field on BERT Setup menu, 11-7 


Pattern sync, in half—duplex pseudorandom BERT, 
11-11 
two default sets, 11—12 


Pattern Sync Status 
field on BERT results screen, 11—20 
line on BERT results screen, 11—21 


PDU. See Primitive data unit; Primitives 


Perc(entage), of Program Trace buffer storing pre- 
vious data, 6-21 


Percentage, in Freeze mode data displays, 6-27 


Percentages, computed through the sampling ac- 
tion, 21—11 


Performance, optimization, 2—25, 2—26 


Personality packages. See Protocol packages; Proto- 


col packages and Layers 

PH_ ACTIVATE REQ, sent down automatically at 
Layer 2 if Layer 1 inactive, 37—34, 39—34, 
43-31 


PH_DATA, primitives between Layers 1 and 2, 
34-9 


PH_DATA REQ, sent down automatically by Send 
or Resend action at Layer 2, 37—34, 39—34, 
43-31 


PH_TD_DATA IND, signalled by DDCMP pack- 
age, 41-2 
Physical dimensions, size and weight, 1—4 
Physical DTE/DCE 
basis of Source column on trace display, 37—7, 
38—12, 39-6, 40—4, 43—6, 44-5 
contrasted to logical DTE/DCE, 37—4 


Physical Layer, in ATM, 49—2 
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Physical Layer Convergence Protocol. See PLCP 
framing 
Playback 
control leads, 2—20, 9-5 
disk data, 2—20 
EIA leads, storage, 1—16 
manual control of, 3—12 
source of data selected on Line Setup screen, 
5-5 
time ticks, 2—20, 9-6 
timer values not affected when time ticks en- 
abled, 31-10 
transfer of data prior to, 7—4 


PLCP framing 
for ATM, 49—1 
format, 49—18 
in ATM, 49—2 


Polarity 
field on Line Setup menu, 5—16 
normal versus inverted, 5—17 


Power connector, 1—8 
Power switch, back panel, 1—10 


Power up, 1-19, 2—1 
entry into Easy View, 4—3 
manual reset, 2—2, 4—3 
self tests, 2—1 


Pr 
acknowledging last Ps, adjunct to send—packet 
action, X.25 Layer 3, 38—36 
calculated automatically, adjunct to send—packet 
action, X.25 Layer 3, 38—36 
repeating last Pr, adjunct to send—packet action, 
X.25 Layer 3, 38—36 
reset, emulate—mode action, X.25 Layer 3, 
38-41 
trace column 
staggered to indicate two separate numbering 
sequences, 38—13 
X.25 Layer 3, 38-12 
value, adjunct to send—packet action, X.25 Lay- 
er 3, 38—35 


Pr error, emulate—mode condition, X.25 Layer 3, 
38—27 


#pragma quad_display, Dual—Port directive, 
creates QUAD softkey, 6—6 


# pragma tracebuf, C directive, used to configure 
size of trace—buffer arrays, 6—19, 6—25 


Preamble, field on BERT Setup menu, 3—6 


Preamble characters, in half—-duplex BERT, 11-7, 
11-9 
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Prev Page key, 30—4 
in Easy View, 4—8, 4-14 
in spreadsheet, 3—9 
on statistics screens, 3—9 
on trace display, 37—6, 38—8, 39-6, 40—4, 
44—4, 46—4, 47-4 
used to restore previous menu, 3—9 
Primary (host) in SDLC, 39—4 
Primitive data unit 
See also Primitives 
and IL buffers, 34-—3 
Primitives 
as conditions and actions, 34—3 
automatic, 35-1 
at Layer 1, 34-3 
below the top layer, 35—1 
monitor primitives, 35—1 
varies with protocol package, 35—1 
currently not accessible at Layer 1, 34-3 
indications versus requests, 34—10 
Layer 1 not automatic, 34—3 
layered programming, 34—3 
Layers 1 through 7, listed, 11-13 
on spreadsheet 
indication of direction, 34—4 
indication/confirm, 34—5 
path, 34—5 
request/response, 34—5 


prefixes, 34—4 
several automatic at given layer 
LAPD, 43-31 
SDLC, 39-35 
X.25 Layer 2, 37-34 
X.25 Layer 3, 38—44 
shared by layers, 34—3 
used for passing data macros downward, 33—5 
Print 
File Maintenance, menu selection, 15—20 
layer —independent action, 31—16 
Print accumulator, layer—independent action, 
31-16 
Print counter, layer—independent action, 31—16 
statistical log produced by, 21-9 
Print Easy View text file, 4-15 
Print key 
in Easy View, 4—14 
used to print data, 3-14 
used to print programming screens or spread- 
sheet, 3—6, 16—8 | 
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Print prompt, layer—independent action, 31—18 


Print timer, layer—independent action, 31—16 
statistical log produced by, 21—9 


Printer, 16—3-16—5 
loading printer setup, 16-8 
Printer Setup screen, 16—3-16—5 
loading configured menu, 16—8 
menu selections, 16—2, 16—3-16—5 
characters per line, 16—5 
form feed, 16—5 
format character buffer, 16—5 
handshake mode, 16—6 
lines per page, 16—5 
new line, 16—4 
number of bits, 16—4 
number of pads, 16—5 
parity, 16—4 
print to file instead of printer, 16—6—-16—8 
printer type, 16—5 
speed, 16—4 
saving configured menu, 16—7 
printing data, 16—10-16—15 
from display window, 16—16-16—17 
line data, 16—11-16-—15 
program trace, 16—14—-16—15 
protocol traces, 16—13-16—15 
statistics, 16—15 
user traces, 16—17 
printing disk files, 16—17-16—18 
printing static displays, 16—8 
Layer Setup screen, 16—10 
program menus, 16-8 
Protocol Spreadsheet, 16—8 
setup menus, 16-8 
Trigger Setup screens, 16—8 
RS—232 printer connector, 16—3 
saving printer setup, 16—7 
special characters, data, display of, 16—10 
special characters, menus, display of, 16—7 
spreadsheet control of, 16-17 


Printer connector, 1-10, 16-3 
Program files, saving and loading, 23—5 


Program key, 2—4, 3-4 
unit unexpectedly enters Run mode, 2—22 


Program trace, 6—19 

# pragma tracebuf, 6-19 

as customized protocol analysis, 31—19 

as debugging tool, 31-19 

buffer may be scrolled through in Freeze mode, 
6-19 

buffer size may be increased, 6—19 

generated by trace actions on the Protocol 
Spreadsheet, 31—18 
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printing, 16—14 

run—mode softkey available if Trace action in- 
voked or if state trace requested, 6—19 

sample trace, 6—19, 6—21 

selecting state names from via Display Setup, 
6—20, 31-19 

specific to Layer/Test selected on Display Setup, 
6—20, 31-19 


Programming 
concepts of 
branching (changing states), 24—3, 28—9 
OSI layers, 24—3-24—8 
simultaneous tests, 24—3-—24—4 
states, 24—3 
three—tiered design, 23—1-23-—5 
program structure, Protocol Spreadsheet, 
28—6-28—7 


Prompt 
field on Trigger Setup menu, 26-3 
layer—independent action, 31—12 
printing, 31—18 
using backslash and double— quote characters 
inside of, 31-12 


Protocol header 
applied to user data by Send action, 34—6 
not applied if Data Req primitive used instead of 
Send, 34—7 


Protocol hex, user program to convert X.25 head- 
ers to hexadecimal, 37—35 


Protocol packages, 8—3 
general description, 23—3-23—4, 24-7 
user disk, 8—3 


Protocol Spreadsheet 

comments, 28—14—28—15 
constants, 24—8, 29-—3-29—7 
creating and editing, 23—4-23—5 

See also Protocol Spreadsheet editor 
editor. See Protocol Spreadsheet editor 
files 

reading and writing, 30—6-30—10 

saving and loading, 23—5 
function key hierarchy (editor), 30—2 
function key hierarchy (programming), 28—2 
function keys, 28—3-—28—5 
fundamentals, 28—3-28—7 
general description of capabilities, 23—1, 

23 —3-—23—4 
Layer 1 conditions and actions enabled automat- 
ically, 32—1 

Mark key, used as program tab, 3—9 
overview, 2—13 
printing, 16—8 
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program format, 28—10 
program structure, 28—6-—28—7 
special ASCII characters 
backslash (\), 3—6 
double quote (”), 3-6 
space ( ), 3-6 
spreadsheet editor, WRITE command, 15-7 
syntax errors, 2—18 
unexplained strike —through’s, 2—22 
use of cursor keys, 3—9 
use of softkeys and the Done key, 3-10 
variables shared with Trigger Setup menus, 23—5 


Protocol Spreadsheet editor, 30—3-30—10 
insert mode, 3—8 
Mark key, used as program tab, 3—7 
WRITE command, 15-7 


Protocol Trace, softkey labels under programmer’s 
control, 6—18 


Protocol trace 
See also Trace display 
display entering Run mode enabled on Display 
Setup, 6—18 
enabled on Layer Setup screen, 6—17 
printing, 16—13 
Protocols 
compatibility with line setup, 8—4 
how to select and load, 8—3 | 
PROTSEL, Protocol Select, Layer Setup function 
key used to select protocol—configuration 
screen for a given layer, 37—3, 38-3, 47-3 
Ps 
calculated automatically, adjunct to send—data— 
packet action, X.25 Layer 3, 38—35 
reset, emulate—mode action, X.25 Layer 3, 
38-41 
same as last—received Pr, adjunct to send— 
data—packet action, X.25 Layer 3, 38-35 
skip to correct Ps plus one, adjunct to send— 
data—packet action, X.25 Layer 3, 38-35 
trace column 
staggered to indicate two separate numbering 
sequences, 38—13 
X.25 Layer 3, 38-12 
value, adjunct to send—data—packet action, 
X.25 Layer 3, 38—34 


Ps error, emulate —mode condition, X.25 Layer 3, 
38-26 


Q 


Q, trace column, X.25 Layer 3, 38—13 
Q bit 
adjunct to monitor/receive— packet condition, 
38-18 
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2 NRG 


adjunct to send—packet action, 38—36 
position diagrammed, 38—13 


Q.931 | 
diagram of message fields, 44—6 
message types, adjunct to DTE and DCE receive 
conditions, 44—9 
used with ISDN D channel, 42-3 


QUAD softkey, 6—6 


Quotation mark, entry of inside prompt message, 
31-12 


R 


RAM 

data storage, 1—16 

RAM -—to-—disk transfer 
bit—oriented data, 7—4 
character buffer, 7—4 

RAM —to-—file transfer 
bit— oriented data, 7—4 
character buffer, 7—4 


RC—8245, optional TIM, 13-1 


Rev Bik Chk 

enabled automatically for BOP, 32—4 

field on Line Setup menu, 10—3, 25—5, 32—4, 
32-11 

field on Line Setup screen, 26—5 

must be enabled for BCC conditions to come 
true, 32—4 

subfield on Line Setup menu, 5—13 


Read, editor command, 30—6 
formatted, 30—6 
unformatted, 30—7 


Rec, field on Line Setup menu, 5—5 


Receive, emulate —mode condition 

LAPD, 43-15 

Layer 1, 32-3 

SDLC, 39-17 

X.25 Layer 2, 37-15 

X.25 Layer 3, 38—24 
does not see the data line directly, 38—24 
may specify path as added condition, 38—24 


Receive2, emulate—mode condition, Layer 1, 
32-8 : 


Receiver, Conditions, Trigger Setup menus, 25—5 


Record 
layer—independent action, 31—20 
maximum times, SCSI drives, 7—5 
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start_rcrd_ play, C routine, 16—6 
Record key, 3—12, 7-12 


Record Setup 
defaults, 7-4 
menu selections, 7-2, 7-5—7-—11 
overview of screen, 2—11 
the screen buffer, 7-4 


Record Speed, field on Record Setup menu, 7-8 


Recording bit— image data, with SCSI hard drive, 
2-27 
Recording data, 7—3—7—12 
format of recorded data, 7—3 
bit—image data, 7—3 
character—oriented, 7—3 
manual control of, 3-12 
maximum rate, 1—16 
medium used, 7—3 
record speed 
high—speed, 7—8 
normal, 7-8 
screen buffer 
manual control of, 7—12 
trigger control of, 7-11 
spreadsheet control of, 31—20 
trigger control of, 7-11 
with EIA lead transitions, 1—16 


Redirect run—mode output 
Line and Record setups override, 16—6 
terminated by recording to disk, 16—6 
to disk file instead of printer, 16—6 


REJ 

monitor/receive condition 
LAPD, 43-10 
SDLC, 39-13 
X.25 Layer 2, 37-12 
X.25 Layer 3, 38—16 

send action 
LAPD, 43-20 
SDLC, 39—23 
X.25 Layer 2, 37—23 

address required for Send REJ, 37—23 

X.25 Layer 3, 38-31 


Relative pathnames, files and directories, 15—6 
Remote Control Setup menu, overview, 2—15 
Remote LED, front panel, 1—6 

REMOTE RS—232 connector, 1—10 

Rename, File Maintenance, menu selection, 15—21 
Replace, editor command, 30—9 


Request primitives, 34—5 
versus “indications”, 34—10 
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Resend frame 
effect on Frame Sent condition, 37—18, 39-19, 
43—17 
first in window, 37—30, 39—29, 43—27 
action resets resend pointer, 37—30, 39—30, 
43-27 
in relation to window, 37—5, 38—4, 39—5, 43—5 
LAPD action, 43-26 
next in window, 37—30, 39—29, 43—27 
default resend, 37—30, 39—29, 43—27 
SDLC action, 39—28 
to a specific controller address, 39-30 
used with More To Resend and No More To Re- 
send conditions, 37—19, 39—20, 43—18 
X.25 Layer 2 action, 37—28 


Resend packet 
effect on Packet Sent condition, 38—27 
first in window, 38—39 
action resets resend pointer, 38—40 
next in window, 38-39 
default resend, 38—39 
programming example, 38—46 
used with More To Resend and No More To Re- 
send conditions, 38—28 
X.25 Layer 3 action, 38—39 


Resend pointer, reset automatically by acknowl- 
edgement, 37—30, 39-30, 43-27 


Resend window, programming example, 38—46 


Reset Nr, emulate—mode action 
LAPD, 43-28 
SDLC, for a specific controller address, 39-31 
X.25 Layer 2, 37-31 


Reset Ns, emulate— mode action 
LAPD, 43-28 
SDLC, for a specific controller address, 39—31 
X.25 Layer 2, 37—31 


Reset Pr and Ps, emulate—mode action, X.25 Lay- 
er 3, 38-41 


Resetting the INTERVIEW, from the keyboard, 
2—2, 4-3 


Resolution, display, 1—4 


Response addressing, adjunct to send—frame ac- 
tion, X.25 Layer 2, 37—24 


Response primitives, 34—5 


Restart (or start) timeout, layer—independent ac- 
tion, 31—11 


Restart (or start) timer, layer—independent action, 
31-11 
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Resync, 11-9 
field on BERT Setup menu, 11-7, 11—21 
in full—duplex BERT, 11-7 
may be inappropriate on noisy circuit, 11—9 
triggered by a fault, 11—21 
not available in half—duplex BERT, 11—9 
outsync mode in BERT, 11-8 


Retransmitted I—frames, sample program to en- 
hance all, 37-33 


Return key, 3—6, 33-1 
in Easy View, 4—7, 4—16 


Rev, subfield on Trigger Setup menu, 26—7 
RGB video connector, 1—11, 18-3 

RI, available for triggering, 32—5 

Right Arrow key, 30—4 


RNR 

monitor/receive condition 
LAPD, 43-10 
SDLC, 39-13 
X.25 Layer 2, 37-12 
X.25 Layer 3, 38-16 

send action 
LAPD, 43-20 
SDLC, 39—23 
X.25 Layer 2, 37—23 

address required for Send RNR, 37—23 

X.25 Layer 3, 38-31 


ROLL, function key, used to roll through packet— 
level “causes”, 38—20, 38—36 


Roll Back key, 3—9, 30—4, 37—5, 38—8, 39—6, 
40—4, 44—4, 46—4, 47-4 
in Easy View, 4—14 


Roll Fwd key, 3—9, 30—4, 37—5, 38-8, 39-6, 
40—4, 44-4, 46—4, 47-4 
in Easy View, 4—14 


Root directory 
Easy View, 4—4 
filing system, 15—4 


RR 

monitor/receive condition 
LAPD, 43-—10 
SDLC, 39-13 
X.25 Layer 2, 37-12 
X.25 Layer 3, 38-16 

send action 
LAPD, 43-20 
SDLC, 39-23 
X.25 Layer 2, 37-23 

address required for Send RR, 37—23 

X.25 Layer 3, 38-31 
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RS—170 video connector, 1—11, 18-3 
RS—232 
connector, REMOTE, 1—10 
optional TIM, 13—1 
RS—232/V.24, test connector, 1-12 
RS—449, optional TIM, 13-1 
RS—485, optional TIM, 13-1 
RTS 
available for triggering, 32—5 


field on RS—232 Interface Control menu, 11-—4, 
11-6 


RTS on/off, Layer 1 Emulate DTE action, 32—12 
Rub Out key, 3-7, 30-4 

in Easy View, 4—16 
Run mode, unit fails to enter, 2—22 


S 


S, scale, field on Graphical Statistics menu, 22—5, 
22-7 
SABM 
sample program to enhance all occurrences on 
trace display, 43—30 
send action, X.25 Layer 2, 37—23 
Sample action 
on counter, 21—6 
clears current value, 21—7 
on timer, 21—6 
used to compute percentages, 21—11 


Sample counter value, layer—independent action, 
31-10 


Sample test, force data— packet transmit, 38—45 
Sample timer, layer—independent action, 31—11 


SAPI 
adjunct to monitor/receive — frame condition, 
LAPD, 43-12 
adjunct to send—frame action, LAPD, 43-22 
trace column, LAPD, 43-6 


SAR header, in ATM 
AAL 1, 49—5 
AAL 3/4, 49-11 


SAR trailer, in ATM, AAL 3/4, 49—11 
Save, File Maintenance, menu selection, 15—15 
Save key, 3—6, 15-15 


Screen buffer, storage capacity, 1-16 
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Screen display of data 
sixteen data lines in center of, 6-5 
three divisions of, 6—5 
three lines of softkey functions at bottom of, 
6-5 
two status lines at top of, 6—5 


Screen Saver Timeout, Easy View Setup menu 
field, 19-5 
Script file 
format, 20—20 
labels, 20—23, 20-—25 
master information, 20—21 
commands, 20—23 
master title, 20—22 
master title date, 20—22 
menu information, 20—23 
menu date, 20—23, 20—24 
menu—item information, 20—24 
commands, 20-25 
help—file pathname, 20—25 
item date, 20—24 
item description, 20—25 
item name, 20—24 
sample, 20-27 
SCSI drives, maximum recording times, 7—5 
SCSI hard drive, recording bit—image data, 2—27 
SDLC 
diagram of frame fields, 39—9 
multi—drop operation 
enabled on Frame Level Setup screen, 39-3, 
39—5 
resend frame, 39—30 
reset Nr, 39-31 
reset Ns, 39-31 


SDLC Frame Level Setup screen, 39-2 


Secondary (drop) in SDLC, 39-4 
identified in ADDR column of trace display, 
39-8 


SELECT, function key, used to select a rolling 
packet—level “cause”, 38—20, 38—36 


Selectable, CRC mode, 10—14 
versus Bisync mode, 10-14 


Selections, column on Layer Setup screen, 8—4 
Selectric, default BCC parameters, 10—10 
Self tests, 2—1 


Send frame, Layer 2 action 
effect on Frame Sent condition, 37—18, 39—19, 
43-17 
LAPD, 43-—20 
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SDLC, 39-23 
SNA, 40-3 
X.25,31=22 
default parameters, 37-22, 37—23 


Send packet, Layer 3 action 
does not send packet directly out on line, 38—24, 
38—30 
effect on Packet Sent condition, 38—27 
X.25, 38-29 


Send string, Layer 1 action, 37—27, 38—38, 39-27, 
43-24 
dual—port, 32—17 
single—port, 32—9 


send_key, keyboard routine, 3—12, 6-23 


SEND2, secondary port send—string action used 
with dual—port TIMs, 32—17 


Service Indicators (SIO’s), SS#7 Layer 3, 47—17 


Set (and start) timeout, layer—independent action, 
31-12 


Set counter value, layer—independent action, 
31-10 


Set Date, field on Date/Time Setup menu, 17—3 
Set flag bits, layer—independent action, 31—14 


Set idle character, Layer 1 action, single—port, 
32~15 


Set Time, field on Date/Time Setup menu, 17-3 


SETUP, sample program to enhance all occur- 
rences on trace display, 44—13 


Setup files, saving and loading, 23—5-23-—6 


Setup menus 
AIM Interface Setup, overview, 2—12 
BCC Setup, overview, 2—12 
BERT Setup, overview, 2—12 
Display Setup screen, overview, 2—11 
FEB Setup, overview, 2—12 
Interface Control Setup, overview, 2—12 
Line Setup, overview, 2—11 
overview, 2—11 
See also Separate entry under name of each 
menu 
Record Setup, 7—5—7—11 
overview, 2—11 


SIO 
monitor/receive condition, LAPD, 43—10 
send action, LAPD, 43-21 


SIi 
monitor/receive condition, LAPD, 43—10 
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send action, LAPD, 43-21 


Signal 
layer—independent action, advantage over flag 
or counter, 31—14 
layer —independent condition, 31—8 


Signalling Channel Control Part (SCCP), SS#7 
Layer 3, 47—19 


Signalling Link Selection (SLS), SS#7 Layer 3, 
47—6, 47-10 


Size, trace column 
LAPD, 43-8 
SDLC, 39-11 
SNA-SDLC, 40-6 
X.25 Layer 2, 37—10 
X.25 Layer 3, 38—14 


SMDS 
DXI, recording selections, 48—1 
DXI (Data Exchange Interface), 10—9, 48—1 
SNI, recording selections, T1 data, 48—1 
SNI (Subscriber Network Interface), 5—9, 48-1 


SMDS Frame Mode, BCC Setup screen, 10—4 


SNA 
fields in protocol trace, 40—8 
LU 6.2, 40-3 
multi—drop operation, enabled on Frame Level 
Setup screen, 40—3 
sample Line Setup, 5—18 


SNA/SDLC Frame Level Setup screen, 40—2 
SNI, SMDS interface, 48-1 
SNRM, send action, SDLC, 39—23 


Softkey labels, user—defined 
in Display Window, 6—24 
in Protocol Traces, 6-18 
in user traces, 6-26 


Source, field on Line Setup menu, 5—5, 7—4 


Speed 
different speeds for TD and RD, 5—16 
field on Line Setup menu, 5—15 
optimizing high—speed performance, 2—26 
frame mode, 2—30 
selecting monitor and transmit speeds, 5—15 
selecting record speed, 7—8 


SRC, source, trace column 
LAPD, 43-6 
Q.931, 44-5 
SDLC, 39-8 
SS#7 Layer 2, 46-5 
X.25 Layer 2, 37-7 
X.25 Layer 3, 38-12 
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SREJ 
monitor/receive condition 
SDLC, 39-13 
X.25 Layer 2, 37-12 
send action 
SDLC, 39-23 
X.25 Layer 2, 37—23 
address required for Send SREJ, 37—23 


SS#7 
Layer 1, 45—3-45-6 
compression of data, 45—4 
Run-time display, 45—3 
setup for testing, 45—3 
SS7 Compression Setup for dual port, 45—4 
SS7 Suppression Setup for dual port, 45—5 
suppression of data, 45—5 
Layer 2, 46—3-46—12 
frame structure and values, 46—11 
Run-time display, 46—3 
setup for testing, 46—3 
testing in emulate mode, 46—11 
testing in monitor mode, 46-7 
Layer 3, 47—3-47-—22 
ANSI format, 47-—4 
CCITT format, 47—4, 47-10 
Circuit Identifier Code (CIC), 47—6, 47—10 
Destination Point Code (DPC), 47—10 
Integrated Services Digital Network (ISDN), 
47-22 
Message Signal Units (MSU’s), 47—6 
incomplete, 47—7 
structure and values, 47—12-47—22 
Network Indicator, 47—9 
Network Management (NETM) Headers, 
47-18 
Originating Point Code (OPC), 47—10 
Service Indicators (SIO’s), 47-17 
setting up, 47—3 
Signalling Channel Control Part (SCCP), 
47-19 
Signalling Link Selection (SLS), 47—6, 47—10 
Telephone User Part (TUP), 47—20-47—21 
testing in Monitor mode, 47—7-47—22 
US standard format, 47—10 
sample Line Setup, 5—18 


Start At Block, subfield on Disk Maintenance 
menu, 14—10 


Start timeout, layer—independent action, 31—11 
Start timer, layer— independent action, 31-11 
Start up screen, 2—2 

Start—stop, data setup, 5—15 
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Start—stop bit, voltage not affected by inverted 
polarity, 5—17 


START/INCL, field on BCC Setup menu, 10-11 
Start/Incl, field on BCC Setup menu, 10—12 


START/N/INCL, field on BCC Setup menu, 
10-12, 10-15 


Start/N/Incl, field on BCC Setup menu, 10—13 
start_rcrd_play, record routine, 16—6 


States 
introduction to concept, 24—3 
Protocol Spreadsheet, programming block, 28—8 
comments in, 28—14 
traced along with layers and tests on Program 
Trace, 6—20 


Statistics | 
BERT display, accessing the results, 11—19 
graphics display 
accessing via softkey, 22—3 
printing, 16—15 
identification of counters and timers, 21—4 
postponed until after run, 21—6 
tabular display 
accessing via softkey, 22—3 
can scroll through 100 counters, timers, and 
accumulators, 21—5 
printing, 16-15 
tabular menu 
cursor movement, 21—4 
two cursors, 21—4 


Statistics menus, overview, 2—14 

Statistics Type, field on Display Setup menu, 22—3 

Stats, statistical softkey, linked to Statistics Type 
field in Display Setup menu, 22—3 


Status lines 
division of Run—mode screen, 6—5 
record/playback field, 5—6, 7-10 
in BERT, 11-18 


Stop At, field on Record Setup menu, 7—10 


Stop Bits 
field on Line Setup menu, 25—6, 32—4 
subfield on Line Setup menu, 5—15 


Stop timeout, layer—independent action, 31—11 
Strike —through’s, Protocol Spreadsheet, 2—22 
String 
adjunct to send—frame action 
LAPD, 43-24 
SDLC, 39-27 
X.25 Layer 2, 37-27 
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adjunct to send—packet action, X.25 Layer 3, 
38—33, 38-38 
relation of string entry in Call Request to 
DATA field on Packet Level Setup screen, 
38—33 
Layer 1 send action, 37—27, 38-38, 39—27, 
43-24 
location of IL buffer, 34—6 
monitor/receive condition 
always in quotation marks on Protocol Spread- 
sheet, 32-3 | 
Layer 1, 32—3, 32—4 
monitored or received, size limit, 32—3 
referenced in IL buffer, 34—6 
send action 
always in quotation marks on Protocol Spread- 
sheet, 32—10, 32—18 
no practical size limit, 32—9, 32—18 
valid characters, 32—9, 32—18 
send2 action, always in quotation marks on Pro- 
tocol Spreadsheet, 32—18 
to be passed down with data primitive, 34—6 


Strings on Protocol Spreadsheet, 33-1 
Strip, field on BCC Setup menu, 10-13 
STX, field on BCC Setup menu, 10—12 


Summary of, subfield on Disk Maintenance menu, 
14-7 


Suppress, field on Display Setup menu, 6—10, 
6—13 


Suppress not equal, logical equivalent of “display 
only”,6—11 . 


Suppress selected trace rows 
LAPD action, 43-29, 43-30 
Q.931 action, 44-12, 44-13 
SDLC action, 39—32, 39—33 
SNA action, 40-3 
SS#7 Layer 2 action, 46—10, 46—11 
SS#7 Layer 3 action, 47—11, 47-12 
X.25 Layer 2 action, 37—32, 37—33 
X.25 Layer 3 action, 38—42, 38—43 


Sync 
block checking in ATM Frame Mode, 10-9 
block checking in SMDS Frame Mode, 10-9 


Sync Char 
field on Line Setup menu, 3—6, 11-9 
subfield on Line Setup menu, 5—8, 5—9 


Sync characters 
in half—duplex BERT, 11—7 
must be included in transmit string, 33—3 
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Sync Pattern 
field on BERT Setup menu, 3—6, 11-8, 11—9 
not applicable in pseudorandom full—duplex 
test, 11—10 
used for pattern sync in half—duplex pseudo- 
random test, 11—11 
versus Sync Chars on Line Setup menu, 11—9 
in fox or user—defined test, 11—9 
Sync symbol, special symbol on data display, 5—8 
Synchronization 
accidental synching, 5—13 
continuous search for sync (autosync), 5—13 
default patterns for standard codes, 5—8 
entering a one—character pattern, 5—9 
in—sync status message in BERT, 11—21 
searched for following Outsync action, 32—13 
when receivers do not search for sync, 5—13 


Synchronization point, in half—duplex pseudoran- 
dom BERT, 11-11 


Syntax errors, Protocol Spreadsheet, 2—18 
/sys/ezview_setup, 2—3 
/sys/fifty_hertz, file name, 1—9 


/sys/print_setup, loaded during boot—up, 2—3, 
16—7 


System disk, boot—up, 8-3 


T 


T,, type, field on Graphical Statistics menu, 22—5 


Tl 
field on LAPD Frame Level Setup screen, 43-3 
field on X.25 Frame Level Setup screen, 37—3 
optional TIM, 13—1 
record setup, 7—8 

T1 expired, emulate—mode condition 
LAPD, 43—4, 43-16 
X.25 Layer 2, 37—4, 37-18 


T1 timeout 
conditions under which timer expires, 37—4, 
43—4 
maximum and minimum values, 37—4, 43—4 
TEI 
adjunct to monitor/receive— frame condition, 
LAPD, 43-12 : 


adjunct to send—frame action, LAPD, 43-22 
trace column, LAPD, 43-8 


Telephone User Part (TUP), SS#7 Layer 3, 
47—20-47-—21 


Temperature, operating, 1—17 
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Test, field on Display Setup menu, 6—20, 31-19 


Test connectors 
software control, 1-14 
Test Interface Module, back panel, 1—12-1—20 
TO DCE, 1-12 
TO DTE, 1-12 


Test Interface Module 
installation, 1-19, 12—1 
LED overlay, 1—6 

installation, 1-19, 12—1 
LED’s, back panel, 1—15 
software control, 1-14 
test connectors, 1—12-—1—20 


Test Length, field on BERT Setup menu, 11-14 
Test Seconds, BERT counter, 11—20 


Tests 
identified on Program Trace, 6—20 
Protocol Spreadsheet, programming block, 28-8 
comments in, 28—14 
simultaneous, program design, 24—3~—24—4 


Tick Rate, field on Front—End Buffer Setup menu, 
9—7, 22-7 


Tick rate, 9-6 
RD bits, 9-6 
should agree with time “Unit” on Statistics 
screen, 9—6 
TD bits, 9-6 


TIM. See Test Interface Module 


Time, trace column 
LAPD, 43-8 
Q.931, 44-8 
SDLC, 39-11 
SNA-SDLC, 40-6 
SS#7 Layer 2, 46—6 
SS#7 Layer 3, 47-6 
values may be wall time, ticks, or recorded ticks, 
37-10, 38—14, 39-11, 40—6, 43-8, 44—8, 
46—6, 47-6 
X.25 Layer 2, 37-10 
X.25 Layer 3, 38-14 
Time of day, layer—independent condition, 31—6 
Time Ticks, field on Front—End Buffer Setup 
screen, 9-6, 37—10, 38—14, 39-11, 40—6, 
43—8, 44-8, 46-6, 47-6 
Time ticks 
effect on capacity of character buffer, 6—27 
enabled/disabled on FEB Setup screen, 9—3 
encodable in bit—image or character data, 9—3 
gives most accurate timer readings, 31—10 
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playback, 2—20 
of bit—image data, 2—20, 9—6 
of character data, 2—20, 9-6 
storage of, 1—16 
versus wall—clock timing measurements, 9—8 


Time—of—day clock. See Date/Time Setup 
Time/Date Setup, overview, 2—15 


Timeout 
condition, Trigger Setup menus, 25—9 
field on Trigger Setup menu, 26—8 
layer —independent action, 31—11 
layer—independent condition, 31—4 
maximum value, 31—12 
program to increase maximum value, 31—12 
restart (or start), 31—11 
shared between spreadsheet and Trigger Setup 

menus, 31—11 


Timeout expired, SDLC condition, 39—4 


Timer 
accumulated, 31—15 
identification postponed until after run, 21—6 
identified by name on statistics screen, 21—4 
layer—independent action, 31—10 
printing line of tabular statistics for, 31—16 


Timers, no values displayed, 2—23 


Timestamp Resolution, field on Front—End Buffer 
Setup screen, 9-8 


TO DCE, test connector, 1-12 


To Disk Number, subfield on Disk Maintenance 
menu, 14—11 


TO DTE, test connector, 1—12 


Total, Summary subfields on Disk Maintenance 
menu, 14—9 

Trace 
as component of custom protocol analysis, 6-21 
as debugging tool, 6—20 
compared to prompt, 6—20 
layer—independent action, 31—18 
layer—independent spreadsheet action, 6—20 
versus prompt, 31-18 


Trace buffer, correlation with character data, 6-27 


‘Trace display 
LAPD, 43-5 
Q.931, 44-3 
SDLC, 39-6 
SNA-—SDLC, 40-4 
X.25 Layer 2, 37—5, 46-3 
X.25 Layer 3, 38—8, 47-4 


Transitional condition, 31—2, 31—6, 32—1, 32-6 
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Transitional/status condition, 31—2, 32—1, 32-5 
Transmit complete, Layer 1 condition, 32—6 


Transmit string 
complete version entered only at Layer 1, 33—3 
does not appear on display, 2—23 


trig flag, name of flag mask on Trigger Setup me- 
nus, 25—11, 26—6, 31-7 


trig_timeout_1, name of timeout on Trigger Setup 
menus, 26—8 


trig_timeout_2, name of timeout on Trigger Setup 
menus, 26—8 


Trigger, condition—action grouping on Protocol 
Spreadsheet, 31—1 


Trigger conditions, EIA, fails to come true, 2—22 
Trigger freeze. See Capture data to screen (on/off) 


Trigger Setup, variables shared with Protocol 
Spreadsheet, 23-5 


Trigger Setup menus, 25—3 
Actions, 26—3-26—12 
basic description of capabilities, 23—2 
Conditions 
Buffer Full, 25—11 
combined with other Conditions, 25—4 
combining static and instantaneous, 25—4 
Counter, 25—11 
combined with other Conditions, 25—4 
EIA, 25-9 
combined with other Conditions, 25—4 
Flags, 25—10 
combined with other Conditions, 25—4 
Keyboard, 25—12 
Receiver, 25—5 
Timeout, 25-9 
Xmit Complete, 25—10 
menu selections 
(Actions), 2 
(Conditions), 2 
overview, 2—12 
transmit string, does not appear on screen, 2—23 


Trigger Summary screen, 27—3 


Triggers 
active, 25—4 
control of color display, 18—5—18—6 


Trouble —shooting 
data plus leads, failure of leads to transition, 
data—plus—leads display, failure of leads to 
transition, 2—23 
layers, passing data between, 2—23 
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overheating, 1—10, 2—24 

power—up, warning message, 2—24 

Program key, unit unexpectedly enters Run 
mode, 2—22 

Protocol Spreadsheet, unexplained strike — 
through’s, 2—22 

Run mode, unit fails to enter, 2—22 

timers, no values displayed, 2—23 

transmit string, does not appear on screen, 2—23 

trigger conditions, EIA, fails to come true, 2—22 


Troubleshooting 
application program won’t compile, 2—26 
application program won’t run, 2—26 
unit running slow, 2—25, 2—26 


TTL, optional TIM, 13-1 


TYPE, trace column 
LAPD, 43-8 
SDLC, 39-8 
X.25 Layer 2, 37—7 
X.25 Layer 3, 38—12 

Type 
field on BCC Setup menu, 10—12 
field on Disk Maintenance menu, 7—4 
field on Display Setup menu, 6—7 
primitives, 34—4 
subfield on Disk Maintenance menu, 14—10 


U 


U, unit, field on Graphical Statistics menu, 22—7 


V/A 
LED, 1-15 
X.21 input jacks, monitored for on/off status, 
36-7 


UA, send action 
SDLC, 39-23 
X.25 Layer 2, 37—23 


Undelete, editor command, 30-8 
Unit, column on Tabular Statistics screen, 21—6 
Unit of time 
selection for printout of timer line, 31—17 
selection on a Statistics screen, 9—7 


Unknown frame, receive condition 
LAPD, 43-16 
SDLC, 39-17 
X.25 Layer 2, 37-17 


Unknown packet, receive condition, X.25 Layer 3, 
38-26 


Unmarking text, in Easy View text files, 4—17 
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Unresolved reference, error message, 2—22 
Up Arrow key, 30—4 


Used, Summary subfields on Disk Maintenance 
menu, 14—8 

User disk, personality packages reside on, 8-3 
User trace 

#pragma tracebuf, 6—25 

buffer size may be increased, 6—25 

display mode, 6—25-6—27 

softkey labels under programmer’s control, 6—26 
User—assigned BERT pattern, 11-7 
/asr directory, filing system, 15—6 
/usr/default 

affect on Start Up screen, 2—3 

boot—up menu configuration, 2—6 

default program, 2—6 


/usr/user_intrf 
affect on Start Up screen, 2-3 
creating a user interface, 2—4 


Utilities menus, overview, 2—15 
See also Separate entry under name of each 
menu 


V 


V, value, field on Graphical Statistics menu, 22—6 
V.35, optional TIM, 13—1 


Verify Passes, subfield on Disk Maintenance menu, 
14-7 


Video, ATM transmission, 49—2 


Video connectors 
CRT/RGB, 1-11 
RS—170 composite video, 1—11 


View, File Maintenance, menu selection, 15—20 
Voice, ATM transmission, 49-2 


Voltage selection, back panel, 1-8 


W 


Wait for End Of Frame 
condition dependent on Rcv Blk Chk: ON, 10—5 
subfield on Trigger Setup menu, 10—5, 25—9 


Wait for EOF (end of frame) 
adjunct to String or One—of condition, Layer 1, 
32=5 
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Layer 1 condition, 32—3 


Wall clock 
accurate to one millisecond, 9—8 
controls timers when time ticks are disabled, 
31-10 
enabled when time ticks are disabled, 9-8 


Warning message, during power—up, 2—24 


Winchester hard disk 
installing new system software, 2—7 
storage capacity, 1—16 


Window 

cleared by Reset Ns action, 37—31, 39-31, 
43—28 

defined, 37—28, 38—39, 39—28, 43-—26 

empty, emulate—mode condition, 37—18, 
38—27, 39-19,43-17 

full 

effect on Send action, 37—23, 38-31, 39—23, 
43—20 
emulate—mode condition, 37—18, 38—27, 
39—19, 43-17 

not empty, emulate—mode condition, 37—18, 
38-27, 39-19, 43-17 

not full, emulate—mode condition, 37—18, 
38—27, 39-19, 43-17 

Window Size 

field on LAPD Frame Level Setup screen, 43-3 

field on SDLC Frame Level Setup screen, 39-—3 

field on SNA/SDLC Frame Level Setup screen, 
40-3 

field on X.25 Frame Level Setup screen, 37—3 

field on X.25 Packet Level Setup screen, 38—3 


Window size, 37—5, 38—4, 39—5, 43-5 


Write, editor command, 15—7, 30—6 
formatted, 30—6 
unformatted, 30-7 


Write Enable, File Maintenance, menu selection, 
15-21 


Write Protect, File Maintenance, menu selection, 
15-21 


Write protection, microfloppies, 1—6 


X 


X.200, CCITT recommendation, 24-—5 


X.21 
call—setup phase, 36—4 
changing idle character during transmission, 
36-8 
clamping/unclamping data leads, 36—9 
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invoking, 36—10 
plus, bell and sync idle, 36—9 
send action, 36-8 
code and format, 36—8 
data—transfer phase, 36—4 
invoking, 36—11 
send action, 36—7 
Layer 1 package, 36—3 
leads 
controlling C and I, 36—10 
monitoring C and I for true or valid status, 
36-6 
monitoring T and R for valid status, 36—5 
optional TIM, 13-1 
sending from Layer 2, 36—5, 36—11 
X.21 bis, lead conversions, 36—4 
X.25 
diagram of frame fields, 37—8 


diagram of packet fields, 38—10 
sample Line Setup, 5—18 
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user program to convert protocol headers to hex- ey, 
adecimal, 37-35 ; 

user program to force data packets containing 
fox messages out onto the line from Layer 3, 
38—45 

user program to make Layer 2 “automatic” for 
higher layer, 37—36 


X.25 Frame Level Setup screen, 37—2 
X.25 Packet Level Setup screen, 38—2, 38—32 


Xmit Complete 
condition, Trigger Setup menus, 25—10 
Layer 1 condition, 32—6 


Xmit Idle Char 
field on Line Setup menu, 3—6 
subfield on Line Setup menu, 5—14 
XS—3 
default BCC parameters, 10—10 
default sync pattern, 5—8 
SY characters inappropriate for, 5—8 
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Notice 


This is Issue 1 with Errata of the INTERVIEW® 8000 Series ATM Technical Manual, Asynchronous 
Transfer Mode (Broadband), September 1995, (985-—-B0682—01). The Errata adds information 
about both Class I and Class IIIb single—mode transmit lasers on the AIM—302-—1. 


The first addendum (November, 1995), 985 —-B0736—01, to Issue 1 is also incorporated in this 
manual. The addendum updates information on the on—line Broadband ATM application 
programs in the units and on the Internal Loopback mode. 


This technical manual is written to specifications for the INTERVIEW 8800 PLUS ATM unit and 
the INTERVIEW 8750 ATM EXPRESS unit with software revision 12.00. Refer to the “ATM 
Hardware” section of this manual for specific model descriptions. In most instances, further 
software revisions will be accompanied by an addendum to this issue. In cases where new software 
does not affect the accuracy of the manual, however, an addendum may not be produced. 


Additional technical manuals provided with INTERVIEW 8000 Series ATM units are Volume I 
(951—B0424—01) and Volume II (951—B0427—01) of the INTERVIEW® 8000 Series Technical 
Manual, June 1994. 


Note that the use of DANGER and WARNING in this manual relates to harm which may occur to 
the operator or to observers, so extreme care must be taken to heed these warnings. CAUTION is used 
to guard against damage which may occur to the unit if proper procedures are not used. 


| General Signal Networks is a newly formed company by the merger of Telenex, Data Switch, and 


Tau—Tron. Telenex Corporation is now General Signal Networks — Mount Laurel; we retain the 
same personnel and high standards which have always been hallmarks of Telenex Corporation and 


| AR Test Systems. 


General Signal Networks — Mount Laurel reserves the right to improve this manual or the 


equipment it describes without prior notice. Any references to upgraded equipment, options, 
accessories, and software packages made in the manuals may not apply to your present unit. 
Contact Customer Service for information on such upgrades or other purchases. 


Any duplication of the material in this manual in any form without written permission from General 
Signal Networks — Mount Laurel is strictly forbidden. 


For technical information, programming assistance, error decoding, and repairs, contact the factory. 
General Signal Networks — Mount Laurel is located in Mount Laurel, New Jersey, approximately 
15 miles east of Philadelphia, PA. Local customers should call (609) 234-7900; in the northeastern 
United States, call (800) 222-5482; and in the rest of the US., call (800) 222-0187. Access us on the 
Internet at http://www. telenex.com. 


Address questions and comments about this manual and other technical publications to the 
Technical Writing Department on extension 3548 at these same telephone numbers. 
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_1 ATM Overview 


1 ATM Overview 


The INTERVIEW 8800 PLUS ATM and INTERVIEW 8750 ATM EXPRESS units have been 
designed especially for ATM broadband testing. Special hardware has been added to a standard 
INTERVIEW 8800 TURBO unit to create the 8800 PLUS ATM model. 


e The INTERVIEW 8800 PLUS ATM can decode WAN protocols (serial data) simultaneously 
while decoding cell-based protocols at the ATM interfaces. 


¢ The INTERVIEW 8750 ATM EXPRESS unit has the same full ATM interface capabilities, but 
not the WAN-protocol decoding processes. | 


° Early INTERVIEW 8000 TURBO Series units may become a full-fledged INTERVIEW 8800 
PLUS ATM unit through a series of upgrade steps; contact Customer Service for more 
information. 


The INTERVIEW 8800 TURBO units support applications for monitoring and emulation in ATM 
(Asynchronous Transfer Mode) for T1/E1 with no additional hardware required. ATM for T1 is 
defined in the ATM Forum DS1 ATM UNI (V1.0) Specification and the ITU Documentation I.432 
and G.804. ATM is based on 53-byte cells; the INTERVIEW decodes it using either a PLCP 
(Physical Layer Convergence Protocol) to map cells onto the T1 framed data streams (via 576-byte 
superframe) or the standard ATM HEC (Header Error Control) framing. 


1.1 Overview 


Asynchronous Transfer Mode (ATM) is a technology that offers the “bandwidth on 
demand” features of packet-switching with the high speeds required for LAN and WAN 
networks today. This cell-relay technology operates independently of the type of 
transmission being generated at the upper level and of the type and speed of the physical 
layer medium being used. This allows sending of virtually any type of transmission (e.g., 
voice, data, video) in a single integrated data stream operating over any medium ranging 
from existing T1/E1 lines to SONET OC-3 at speeds of 1.5 to 155 Mbps — and faster. 


The technology permits both public (ie., RBOC, PTT, or local carrier) and private (i.e., 
LAN or LAN-to-internal switch) ATM networks. This capability gives a seamless and 
transparent (to the user) connection from one end user to another, whether in the same 
building or across two continents. : 
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(A) OSI Layer Similarity 


At the end user site, ATM operates with a layered structure similar to the OSI 
_7-layered model. However, as Figure 1-1 shows, ATM only addresses the lower two 
layers of this model: 


e Layer 1 — Physical Medium 
e Layer 2 — Data Link 


All other layers are only part of the encapsulated information portion of the cell, 
which is passed transparently through the ATM network. 


APPLICATION LAYER 


USER LAYERS 


CONVERGENCE SUBLAYER 


----ATM ADAPTATION LAYER--- | 


SEGMENTATION AND REASSEMBLY SUBLAYER 


Comparable to 
Physical Medium 


ATM LAYER pl 


Data Link 
layers of OSI model 


TRANSMISSION CONVERGENCE SUBLAYER 


PHYSICAL LAYER MEDIUM DEPENDENT SUBLAYER 


Figure 1-1 At the end user site, ATM addresses the lower two layers of the OSI seven-layer model. 
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These two OSI layers are handled by three layers for ATM: 


e Physical Layer — This layer defines the medium for transmission, any 
medium-dependent parameters (e.g., the Quality of Service requirements), and _ 
the framing used to find the data contained within the medium. It is divided into 
two sublayers: the Transmission Convergence Sublayer and the Physical Layer 
Medium Dependent Sublayer. 


e ATM Layer — This layer provides the basic 53-byte cell format and defines the 
cell header content. 


e ATM Adaptation Layer (AAL) — This layer adapts the higher-level data into 
formats compatible with the ATM Layer requirements. It is dependent on the 
type of service(s) being transported by the higher layer. It is divided into two 
sublayers: the Convergence Sublayer and the Segmentation and Reassembly 
Sublayer. 


When the end user sends traffic over the ATM network, the higher-level data unit is 
passed down to the AAL Layer, which prepares the data for the ATM Layer as 
appropriate for the AAL protocol being used. This can include padding the data unit 
to a fixed length, adding headers and/or trailers for error checking and higher-level 
routing, and segmentation—with or without additional information added to the 
subunits. (Note that the AAL is also responsible for reassembly of the data unit when 
passing the data back up to the higher-level.) | 


The prepared data unit or segment is then passed down to the ATM Layer, which 
affixes a necessary 5-byte ATM header to the segment. This 53-byte ATM cell is then 
passed down to the Physical Layer for transmission (HEC framing) or packaging into 
a Physical Layer Convergence Protocol superframe (PLCP framing). 


The ATM Network is illustrated in Figure 1-2. 
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Figure 1-2 Typical ATM Network Illustration. 


incoming ce 


to two categories 


Convergence Sublayer. The TC sublayer performs several funct 


ion 
ion 


ical Layer 


in 
ISSI 


Calculates error control information and inserts it into the HEC in the ATM 


cell header 
Checks received HEC information 


Packages ATM cells into transm 


Generates and receives 
Scrambles the 48 bytes 


Discards the 
correctable 


ided 
the Transmiss 


ivl 
Transm 
® 
» 

é 
td] 
e 


d 


1. 


The Physical layer puts the informat 
iS 


PHY - Physical Layer 


AAL - ATM Adaptation Layer 
— Different AAL protocols are used for 


ATM - ATM Layer 
(B) ATM Phys 


71 ATM Overview 


2. Physical Medium Dependent Sublayer. 


The PMD sublayer covers information transfer between nodes and handles 
timing recovery, line encoding formats, electro-optical conversions, and such. 


e Inserts and extracts cells from the Layer medium 


¢ Multiplexes cell groups, inserting empty cells if necessary to meet Layer 1 
rate requirements 


(C) ATM Layer 


In simple terms, the ATM Layer takes 48 bytes of information and segments it into 
the payload of a single cell; to this cell is added a 5-byte header which contains proper 
information for routing the payload to its correct destination. The 53-byte ATM cell 
is then passed through the network at a very high rate of speed; the end devices 
segment and reassemble the information in the cell to preserve its integrity. 


The 48-byte ATM payload is user information, but it can be filled with more than 
user data. Up to 4 bytes can be used for the adaptation process itself or padding. 
The AAL is responsible for formatting user data into this field. — 

(D) ATM Header 
The 5-byte ATM header is added to the 48-byte payload in the ATM Layer. It 
consists of several parts, as shown in Figure 1-3 and explained in Section 1.2. 

(E) ATM Media 
ATM is media-independent, so the media type is governed only by the limitations of 


the physical transport. 
1. Physical Layer Rates and Uses. Currently, four types of physical media are 
defined: | 
Standard Twisted Pair (STP) or Fiber TBA* 100 Mbps Private Network 
62.5/125 Micron Multimode Fiber TBA** 155.52 Mbps Private Network 
62.5/125 Micron Multimode Fiber OC3 155.52 Mbps Public Network 
Coaxial Cable or Fiber DS-3 44.736 Mbps Public Network 
| E3 34.368 Mbps 
STS-1 51.840 Mbps 


* 100 Mbps facilities use 4B/5B Encoding 
** 155.52 Mbps facilities use 8B/10B Encoding 


2. SONET or SDH Interface Rates. ATM cells fit into SONET or SDH frames as 
part of the SPE (Synchronous Payload Envelope) to which is added the Path 
Overhead and Transport Overhead to make up the SONET or SDH frame. 


SEP ’95 1-5 


INTERVIEW 8000 Series — ATM (Broadband): 985—B0682—01 | 


(F) AAL Protocols 


Four AAL protocols have been defined for use in ATM networks. These protocols 
loosely correspond to specific data classes, but are not necessarily exclusive to that 


data type: 


e AAL0— Nota defined AAL protocol, simply refers to raw cells with full control 
over all bits in the payload 


¢ AAL 1— Constant bit rate, connection-oriented, synchronous traffic (e.g., 
uncompressed voice) 


© AAL2— Variable bit rate, connection-oriented, synchronous traffic (e.g., 
compressed video); not in common use 


e AAL 3/4 — Variable bit rate, connection-oriented, asynchronous traffic (e.g, 
X.25 data) or connectionless packet data (e.g., SMDS) with additional 
information on segmentation and cell order 


e AAL 5— Variable bit rate, connection-oriented, asynchronous traffic (e.g. X.25 
data) or connectionless packet data (e.g., LAN traffic) with a simplified 
information scheme for resegmentation 


Examples of data flow for the commonly used AAL 1, AAL 3/4, and AAL 5 protocols 
are given in Sections 1.3, 1.4, and 1.5, respectively. 


1.2 ATM Header 


The 5-byte ATM header is added to the 48-byte payload in the ATM Layer. It consists of 
several parts. The User Network Interface (UNI) requires a 4-bit Generic Flow Control 
element that the Network-Node Interface (NNI) doesn’t require. See the illustration in 


Figure 1-3. 
ae 7bit) 
pits) (Bits) ll. (48 bytes). _ 
(5 bytes) aaa mea 
mh 7 bit) 
eee ye (48 bytes). _ 
(5 bytes) Sere cegee eee 


Figure 1-3 Comparison of UNI Header and NNI Header 
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GFC — Generic Flow Control (4 bits, UNI only) 
Not fully defined as yet, defaults to all zeros. May be used in proprietary flow 
control schemes now. 


VPI — Virtual Path Identifier (8 bits UNI, 12 bits NNI) 
With VCI, used for ATM addressing. Used to deliver “bulk” circuit transport 
across networks with local management of VCIs. 


VCI — Virtual Circuit Identifier (16 bits) 
With VPI, used for ATM addressing. 


PTI — Payload Type (3 bits) 
Payload Type Indicator (PTI) encoding values are given in Table 1-2. 


CLP — Cell-Loss Priority (1 bit) 
Reports priority of cells for discarding: 0 - keep this cell 
1 - this cell can be discarded 
Can be set by user to indicate priority. Some networks can “tag” cells at entry if 
they exceed the subscribed traffic measures. 


HEC — Header Error Control (8 bits) 
Error correcting code to detect multiple header errors and to correct anus bit 
errors. Used to avoid misdelivery of cells due to corruption of the header. Does 
not detect payload errors. Also used for identifying cell boundaries (see footnote 
in Table 1-2 regarding PTI encoding). 


A listing of pre-defined header field values is found in Table 1-1. 


The User Network Interface (UNI) defines signaling protocols (ITU-T standards) for 
point-to-point and point-to-multipoint call setup and management over SVCs (Switched 
Virtual Circuits). SVCs are dynamic network connections set up only for the duration of a 
call, paving the way for delivery of services such as video-on-demand. 


The Network-Node Interface (NNI) defines the protocols between private ATM networks. Work 
is in progress on an implementation agreement, which is expected to be published in 1995. 
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Table 1-1 
Pre-defined Header Field Values + 


Value 12:34 


™ evening 
Octet 1 Octet 2 Octet 3 Octet 4 


| Unassigned cell indication 
| Meta-signalling (default) >” 
Meta-signalling *’ 
|General Broadcast signalling (default) ° 
|General Broadcast signalling” 


| Point-to-point signalling (default) ° 
|Point-to-point signalling ° 


Invalid Pattern 


Segment OAM F4 flow cell ’ 


00000000 
00000000 
O000yyyy 
00000000 
O000yyyy 
00000000 
O000yyyy 
xxxx0000 

0000aaaa 


00000000 
00000000 


yyyy0000 
00000000 


yyyy0000 
00000000 
yyyy0000 
00000000 
aaaa0000 


00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 


OO00xxx0 
00010a0c 
00010a0c 
00100aac 
00100aac 
01010aac 
01010aac 
O000xxx1 

00110a0a 


End-to-End OAM F4 flow cell ” 0000aaaa aaaa0000 00000000 01000a0a 


a indicates that the bit is available for use by the appropriate ATM layer function. 

x indicates “don’t care” bits. 

y indicates any VPI value other than 00000000. 

c indicates that the originating signalling entity shall set the CLP bit to 0. The network may change the value of the 
CLP bit. 

Reserved for user signalling with the local exchange. 

Reserved for signalling with other signalling entities (e.g., other users or remote networks). 

The transmitting ATM entity shall set bit 2 of octet 4 to zero. The receiving ATM entity shall ignore bit 2 of octet 4. 


ADH 


NO O 


Table 1-2 
Payload Type Indicator Encoding + 


| PTICoding | | 


User data cell, congestion not experienced, SDU-type = 0 
User data cell, congestion not experienced, SDU-type = 1 
User data cell, congestion experienced, SDU-type = 0 
User data cell, congestion experienced, SDU-type = 1 


Segment OAM F5 flow related cell 

End-to-end OAM F5 flow related cell 

Reserved for future traffic control and resource management 
Reserved for future functions 


* This coding indicates this is the end of aSAR-PDU segment for AAL 5 


+ Table information from ATM Forum UNI Specification, Subsections 3.4.4 and 3.4.5, 
respectively. 
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1.3 AAL1 Protocol 


47 bytes 47 bytes | 47 bytes 


SAR Header 
(1 byte) 


SAR Header 
(1 byte) 


; ’ ) NN essen src 
/  ATMHeader 
7 (5 bytes) 


ATM Header ATM Pa — ' Ea i 
(5 bytes) y — ATM Payload 


7 
‘iia, 


53-byte ATM Cell 


Figure 1-4 AAL 1 protocol: flow of a 141-byte SDU from the end user to the ATM layer. 


The AAL 1 example shown in Figure 1-4 follows the flow of a 141-byte message (Service 
Data Unit) from the end user to the ATM Layer. The SDU is passed unchanged through 
the Convergence Sublayer to the Segmentation and Reassembly Sublayer (SAR). The 


steps to accomplish this are documented in the following pages in Figure 1-5 through 
Figure 1-7. 
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47 bytes 


Segment 3 


Nate sees 


SAR Header SAR-PDU Payload | SAR Header SAR-PDU Payload 
(1 byte) § (1 byte) 


Figure 1-5 AAL 1 protocol: the SAR sublayer divides the entire PDU into 47-byte segments from the beginning and adds a 1-byte header 
to each segment. 


Figure 1-5 shows that the SAR sublayer divides the entire PDU into 47-byte segments 
from the beginning and adds a 1-byte header to each segment. This header adds 
information concerning the sequencing of the segments and provides an error-check 
mechanism. 

The 1-byte SAR header consists of the following, as shown in Figure 1-6: 


¢ SN— Sequence Number, a 4-bit field which indicates the sequence number 
information for this segment. 


¢ SNP — Sequence Number Protection, a 4-bit field which provides the error-checking 
mechanism for the SAR header. 
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Figure 1-6 AAL 1 protocol: the 1-byte SAR header consists of two 4-bit fields: SN and SNP. Each of these fields is in turn subdivided 
into a 3-bit and a 1-bit field. 


The Sequence Number portion of the header is further subdivided into two subfields, as 
shown in Figure 1-6: | 


e cCSsSi— Convergence Sublayer Indications, a 1-bit subfield which is used to convey 
CS-specific information. This is not utilized for all AAL 1 implementations. 

e SC — Sequence Count, a 3-bit sequence number for the entire CS-PDU. This is 
generated by the CS and remains constant for all segments created from that 
CS-PDU. : 


The Sequence Number Protection portion of the header is also subdivided into two 
subfields, as shown in Figure 1-6: 


e CRC — Cyclical Redundancy Check, a 3-bit sequence that functions as an error check 
for the SN field only. 


e EPC — Even Parity Check, a 1-bit check of the previous 7 bits of the header, i.e., the 
SN field and the CRC subfield. 
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SAR-PDU | SAR-PDU 


ATM Header 
(S bytes) | 


ATM Header ATM Payload 
(5 bytes) 


53-byte ATM Cell 


Figure 1-7 AAL 1 protocol: a 5-byte ATM header ts added to the SAR-PDU segment (which becomes the transparent 48-byte ee for 
the ATM cell) to create the ATM cell. 


This SAR-PDU (segment) becomes the transparent 48-byte payload for the ATM cell. A 
5-byte ATM header is then added to the segment to create the ATM cell. This header 
contains the information necessary to transport the cell to its destination, identify the 
payload type, assign the cell a loss priority, and provide an error-checking mechanism. 


The AIM header is defined in Section 1.2. 
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1.4 AAL3/4 Protocol 


PAD CPCS Trailer 
(0-3 bytes) (4 bytes) 


ST SN 
(2 bits) (4 bits) 


‘Segments 2, 3, ... (COM) | 
(Not Shown) 


Sou 


Jj 


SAR-PDU Payload 


ISAR Trailer SAR Heade 
(2 bytes) (2 bytes) 


ATM Payload 


53-byte ATM Cell 


Figure 1-8 AAL3/4 protocol: transformation of a CPCS-SDU message from the end user into a 53-byte ATM cell. 


The AAL 3/4 example shown in Figure 1-8 follows the flow of a message (Service Data 
Unit) from the end user to the ATM Layer. The steps to accomplish this for a 121-byte 
message are documented in the following pages in Figure 1-9 through Figure 1-12. 
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121 bytes 


CPCS-SDU (Message) 
CPCS Header 
(4 bytes) 


PAD CPCS Trailer 
(3 bytes) (4 bytes) 


CPCS-PDU Payload 


cP! | Btag BASize | AL | Etag Length 


Figure 1-9 AAL3/4 protocol: The SDU is passed to the Convergence Sublayer, where a 4-byte header and a 4-byte trailer are added to the 
front and end of the SDU (PDU Payload). 


The SDU is passed to the Convergence Sublayer, where a 4-byte header and a 4-byte 
trailer are added to the front and end, respectively, of the SDU (see Figure 1-9). In 
addition, the data segment is padded with 0 to 3 bytes of data at the end, as necessary, to 
make the entire Protocol Data Unit (PDU) size a multiple of 4 bytes. (In our example, the 
pad is 3 bytes.) 


The Common Part Convergence Sublayer (CPCS) header consists of the following: 


¢ CPI— Common Part Indicator, used to interpret the remainder of the fields in the 
header and the trailer added for this sublayer (initial value = 0). 


e Btag — Beginning Tag, an “error check” for this segment. The value in this field is 
also placed in the Etag field of the trailer, allowing a quick comparison after receipt to 
determine if the SDU has been corrupted. 


e BASize — Buffer Allocation Size, encoded to indicate the CPCS-PDU payload length 
(in bytes when CPI = 0). | 


The CPCS trailer consists of the following: © 


¢ AL— Alignment, used to make the trailer size 4 bytes and passed transparently 
through the network. 


© Etag — End Tag (see Btag) 


¢ Length — Used to indicate the length of the PDU payload. This field is encoded to 
indicate the number of counting units in the length of the payload, with the counting 
unit size indicated in the CPI of the header (in bytes when CPI = 0). 
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CPCS-PDU 


VM MMM 


BZ 


(Not Shown) 


LLL pot 


SAR Header | | SAR Trailer SAR Header SAR-PDU Payload | SAR Trailer 


(2bytes) ! | (2bytes) —«- (2. bytes) 


Figure 1-10 AAL3/4 protocol: The entire CPCS-PDU is passed to the Segmentation and Reassembly (SAR) sublayer for further 
processing. 


Figure 1-10 shows that the entire CPCS-PDU is then passed to the Segmentation and 
-Reassembly (SAR) sublayer for further processing. This sublayer divides the entire PDU 
into 44-byte segments from the beginning and adds a 2-byte header and a 2-byte trailer to 
each segment. These headers and trailers add information concerning the segment order 
and provide a cyclical redundancy check (CRC) for the segment, as shown in Figure 1-11. 
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The SAR header (see Figure 1-11) consists of the following: 


ST — Segment Type, one of the four possible segment types: Beginning of Message 
(BOM), Continuation of Message (COM), End of Message (EOM), or Single 
Segment Message (SSM). 


NOTE: In the example above, the EOM is a full 44 bytes in length. This will 
not necessarily be true of all PDUs, as the only requirement is that of 
maintaining a PDU length divisible by 4 bytes. Therefore, this segment will 
contain whatever portion remains after all of the previous 44-byte segments 
have been created by the segmentation process padded with zeroes as 
necessary. 


SN — Sequence Number, allowing the stream of SAR Service Data Units (SDUs) to 
be numbered using modulo 16 in order to provide a “loss of segment” check for each 
full PDU that is segmented. 


MID — Multiplexing Identification, used to multiplex CPCS connections on a single 
ATM Layer connection, when applicable. The MID value is the same for all 
SAR-PDUs of a given CPCS-PDU. 


The SAR trailer (see Figure 1-1 1) consists of two parts: 


e 


Li — Length Indication, binary encoded to indicate the number of bytes of the 
CPCS-PDU which are contained in the payload portion of the segment. For the BOM 
and COM segments this value must be 44. For EOM segments, the value can range 
from 4 to 44 as appropriate. For SSM segments, permissible values range from 8 to 
44. 


CRC — Cyclical Redundancy Check, a 10-bit sequence that functions as an error 
check for the entire SAR-SDU, including the header, payload, and the LI field of the ~ 
trailer. 


This SAR-PDU is then handed down to the ATM Layer for further processing. 
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SAR-PDU (segment) 


SAR-PDU Payload 


SAR-PDU (segment) 


}SAR Trailer SARHeader | = SAR-PDUPayload _—'! SAR Trailer 
(2 bytes) (2 bytes) (2 bytes) 


~. ATM Header ATM Payload 


be 


53-byte ATM Cell 


Figure 1-12 AAL3/4 protocol: The SAR-PDU (segment) becomes the transparent 48-byte payload for the ATM cell. 
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This SAR-PDU (segment) becomes the transparent 48-byte payload for the ATM cell (see 
Figure 1-12). A5-byte ATM header is then added to the segment to create the ATM cell. 
This header contains the information necessary to transport the cell to its destination, 
identify the payload type, assign the cell a loss priority, and provide an error-checking 
mechanism. 


The ATM header is defined in Section 1.2. 
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1.5 AAL5 Protocol 


92 bytes 


CPCS-UU__ CPI 
(1 byte) (1 A 


CPCS-PDU Payload PAD (0-47 bytes) ae Trailer 


8 bytes) 


48 bytes 48 bytes 


Ae 


(Not Shown) 


ATM Header | ATM Payload ATM Header 


ATM Payload 
(5 bytes) (5 bytes) 


53-byte ATM Cell 


Figure 1-13 AAL 5 protocol 


The AAL 5 example follows the flow of the last 92 bytes of a message (Service Data Unit) 
from the end user to the ATM Layer. The procedure is further broken down and 
explained in Figure 1-14 and Figure 1-15. 
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92 bytes 
_ GPCS-SDU (Message) 
CPCS Trailer 
PAD (44 bytes) (8 bytes) 


CPCS-PDU Payload 


ila = 


- 
-— \ 
- 


~ \ 
| cpr | Length | | 


Figure 1-14 AAL5 protocol: the SDU is passed to the Convergence Sublayer, where padding and an 8-byte trailer is added to the end of 
the SDU 


Figure 1-14 illustrates that the SDU is passed to the Convergence Sublayer, where an 
8-byte trailer is added to the end of the SDU. In addition, the data segment is padded 
with 0-47 bytes of data at the end, as necessary, to place the trailer at the end of the last 
48-byte segment. (In our example, the pad is 44 bytes.) 


The CPCS trailer consists of the following: 


e CPCS-UU — CPCS User-to-User indication, used to transparently transfer CPCS 
information from the origination user to the destination user. 


e CPI— Common Part Indicator, used to align the CPCS-PDU trailer to the 32-bit 
boundary. 


e Length — Used to indicate the length in bytes of the CPCS payload (not including the 
PAD bytes). 


¢ CRC — Cyclical Redundancy Check, a 32-bit error check for the entire contents of the 
CPCS-PDU, including the payload, the PAD field, and the first 4 bytes of the trailer. 


This entire CPCS-PDU is then handed to the SAR sublayer for segmentation. 
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ATM Header | 
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Figure 1-15 AAL 5 protocol: the ATM header is the same as that discussed for AAL 3/4 with one exception—the PT code will identify the 
end cell of aSAR-PDU segment. (See Table 1-2.) 


The SAR sublayer segmentation for AAL 5 consists solely of dividing the CPCS-PDU into 
48-byte segments. These segments are then handed down to the ATM Layer, where the 
ATM Header is added to create the 53-byte ATM cells. 


The ATM header is defined in Section 1.2. The ATM Header structure is the same for all 
AAL types, with one exception for the AAL 5 format: two of the Payload Type codes 
identify the end cell of aSAR-PDU segment. The footnote of Table 1-2 for the Payload 
Type encoding describes the end cell PT codes as: 


001 User data cell, congestion not experienced, SDU-type = 1 
011 User data cell, congestion experienced, SDU-type = 1 


Note that the Payload Type codes will then also identify those intermediate cells which are 
not end cells. 
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CRC-10* | 
(2 bytes) | 


*Consists of the 10-bit 
CRC and 6 bits of PAD. 


Figure 1-16 Operations and Maintenance (OAM) cells. 


The Operations and Maintenance (OAM) cells are used to provide various maintenance 
functions within the ATM network, including connectivity verification and alarm 
surveillance. At the ATM layer, the F4-F5 flows are carried via OAM cells. 


The OAM cell flow used for end-to-end management functions may be carried 
transparently through the private ATM switch and made available to the user. These cells 
are only to be removed by the endpoint of the VPC (F4 flow) or VCC (F5 flow). Segment 
OAM cells are removed at the end of a segment (a single VP or VC link across the UNI). 


These cells consist of a single segment with the following 48-byte format: 


¢ OAM Cell Type — A 4-bit indicator of the type of OAM cell (e.g., 0001 to indicate 
Fault Management). 


e Function Type — A 4-bit indicator of the purpose for this particular OAM cell (i.e., 
Alarm Indication Signal, Far End Receive Failure, Loopback). 


e Function-Specific Fields — Functions and information for this cell (up to 45 bytes), 
used to denote destination and failure information. 


e CRC — Cyclical Redundancy Check, a 10-bit error check for the OAM payload, 
including the type indicators and the function-specific fields. 


This 48-byte OAM cell is passed to the ATM Layer, which adds the ATM Header to create 
the 53-byte ATM cell. 
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(A) OAM F4 


The F4 flow of OAM cells at the UNI (OAM F4) carries VPC operational 
information; see Figure 1-17. The Payload Type Identifier (PTT) in F4 flows is set for 
user data. OAM F4 is used for segment management (link between the ATM nodes 
on either side of the UNI) or end-to-end management (VP termination) at the VP 
level using 

VCI value = 3 — for layer management entities (LMEs) on both 

sides of the UNI, 1.e., single length segment 
VCI value = 4 — for end-to-end ATM LMEs 


ATM Cell Header ATM Cell Payload 
| fe) OAM : | 
| | Functio Function | 
[= T= P= 
same as VCI - 3 (Segment) Fault Management 0000: AIS 
user’s VCl - 4 (End-to-End) 0001: FERF 
cells 1000: Loopback 


** G(x) = x10 + x9 45 + x4 4x +1 


Figure 1-17 F4 Flow: Common Operations and Maintenance (OAM) cell format. 


(B) OAM F5 


The F5 flow of OAM cells at the UNI (OAM F5) carries VCC operational 
information; see Figure 1-18. These cells have the same VPI/VCI values as the 
user-data cells but are identified by unique, pre-assigned code points of the PT field. 
OAM F5 is used for segment management (link between the ATM nodes on either 
side of the UNI) using end-to-end management (VC termination) at the VC level 
using: 

PT point code 100 (or 4) — for layer management entities (LMEs) on both 

sides of the UNI, i-e., single length segment 
PT point code 101 (or 5) — for end-to-end ATM LMEs 


ATM Cell Header ATM Cell Payload 


same as PT - 100 (Segment) Fault Management 0000: AIS 
user’s PT - 101 (End-to-End) 0001: FERF 
cells 1000: Loopback 


** G(x) = x10 4 x9 + x5 + x44 41 


Figure 1-18 F5 Flow: Common Operations and Maintenance (OAM) cell format. 
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ATM Mapping: DS3 Format for PLCP Mapping 


The INTERVIEW ATM series units support DS3 format for PLCP (Physical Layer 
Convergence Protocol) mapping. The ATM Physical Layer Convergence Protocol (PLCP) 
defines a mapping of ATM cells onto existing 44,736 Kbps facilities. 


The multiframe structure of the 44,736 Kbps signal has a length of 4760 bits; each 
multiframe is divided into seven M-subframes of 680 bits each. Each M-subframe is 
further divided into eight blocks of 85 bits, one bit for overhead and the other 84 bits for 
payload (see Figure 1-19). 


Figure 1-19 shows the multiframe structure: the overhead bits are the first bit of the eight 
85-bit blocks in each of the seven M-subframes in a multiframe. The 56 overhead bits are 
listed below the diagram: two X-bits, two P-bits, three M-bits, 28 F-bits, and 21 C-bits. 
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Figure 1-19 44,736 Kbps multiframe structure. 


Figure 1-20 illustrates the PLCP, which consists of a 125 us frame within a standard 44,736 
Kbps payload. As there is no fixed relationship between the PLCP frame and the 44,736 
Kbps frame, the PLCP frame can begin anywhere inside the 44,736 Kbps payload. 


The PLCP frame bundles 12 rows of ATM cells into a superframe that adds 4 octets of 
overhead to each row. Nibble-stuffing is required after the twelfth cell to fill the 125 us 
PLCP frame. Although the PLCP is not aligned to the 44,736 Kbps frame bits, the octets 
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in the PLCP frame are nibble-aligned to the 44,736 Kbps payload envelope. Nibbles begin 
after the control bits (F, X, PB, C, or M) of the 44,736 Kbps frame. Note that the stuff bits 
are never used in the 44,736 Kbps, 1.e., the payload is always inserted. 
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| Object of BIP-8 Calculation 


Key (definitions found on following pages): 


A1 — Frame alignment G1 — PLCP path status POI Path Overhead Indicator 
A2 — Frame alignment Pn — Path overhead identifier POH Path Overhead 

B1 — PLCP path error monitoring Zn — Growth octets BIP-8 _—_ Bit Interleaved Parity-8 
C1 — Cycle/stuff counter X Unassigned — Receiver 
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required to ignore 


Figure 1-20 PLCP frame (125 us) format. 


Note that order and transmission of all PLCP bits and octets are from left to right and top 
to bottom. The figures represent the most significant bit (MSB) on the left and the least 
significant bit (LSB) on the right. 


The cell rate adaptation of the payload capacity of the PLCP frame is performed by the 
insertion of idle cells, as described in ITU-T Recommendation I.432, when valid cells are 
not available from the ATM layer. All physical layer cells are extracted with only valid 
cells passed to the ATM layer. 


Since the cells are in predetermined locations with the PLCP, framing on the 44,736 Kbps 
signal and then on the PLCP is sufficient in order to delineate cells. 
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The following PLCP overhead bytes/nibbles are activated across the UNI: 


A1 and A2 — Frame alignment. The PLCP framing octets use the same framing pattern as 
used in the SDH. These octets are defined as A1 = 11110110 and A2 = 00101000. 


Bi — PLCP path error monitoring. The Bit Interleaved Parity-8 (BIP-8) field supports 
path error monitoring. It is calculated over a 12 x 54 octet structure consisting of the POH 
field and the associated ATM cells (648 octets) of the previous PLCP frame. 


C1 — Cycle/stuff counter. In general, the cycle/stuff counter provides a nibble-stuffing 
opportunity cycle and length indicator for the PLCP frame. A stuffing opportunity occurs 
every third frame of a three-frame (375 us) stuffing cycle. The value of the C1 code is 
used as an indication of the phase of the 375 us stuffing opportunity cycle (see Table 1-3). 


Table 1-3 
Cycle/Stuff Counter Definition 


C1 code Frame Phase of Cycle Trailer Length 
11111111 1 13 
00000000 2 14 
01100110 3 (no stuff) 13 
10011001 3 (stuff) 14 


Table 1-3 shows that a trailer containing 13 nibbles is used in the first frame of the 375 us 
stuffing opportunity cycle. A trailer of 14 nibbles is used in the second frame. The third 
frame provides a nibble-stuffing opportunity. A trailer containing 14 nibbles is used in the 
third frame if a stuff occurs; if not, the trailer will contain 13 nibbles. 


G1 — PLCP path status. The PLCP path status is allocated to convey the received PLCP 
status and performance to the transmitting far end. This octet permits the status of the 
full receive/transmit PLCP path to be monitored at either end of the path. Figure 1-21 
illustrates the G1 octet subfields: a 4-bit Far-End Block Error (FEBE), a 1-bit Remote 
Alarm Indication (RAI), and three X bits (X bits are set to all ones at the transmitter and 
may be ignored at the receiver). The use of the PLCP path status octet G1 for the FEBE 
is for further study. 


4 bits "1 bit | - 8 bits ! 


Figure 1-21 PLCP Path Status - G1 octet. 


Pn — Path overhead identifier. The path overhead identifier (POI) indexes the adjacent 
path overhead (POH) octet of the PLCP. Table 1-4 provides the coding for each of the 
PQO-P11 octets. | 
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Table 1-4 
Path Overhead Identifier Coding 


POI POI code Associated POH ~ 
P11 00101100 Z6 
P10 00101001 25 
POS 00100101 «£4 
P08 00100000 Z3 
P07 - 00011100 Z2 
P06 00011001 21 
POS 00010101 Xe 
P04, 00010000 Bt 
P03 00001101 G1 
P02 00001000 . X* 
PO1 00000100 x 


POO 00000001 C1 


* X — Receiver ignores 


Zn — Growth octets. The growth octets are reserved for future use. These octets (Z1, Z2, 
Z3, ZA, ZS, and Z6) are set to 00000000 by the transmitter. The receiver ignores the value 
contained in these fields. | 


Trailer nibbles. The contents of each of the 13/14 trailer nibbles is 1100. 
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Figure 2-1 INTERVIEW ATM series model. 
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2 INTERVIEW 8800 PLUS ATM Model 


Figure 2-1 represents the INTERVIEW ATM series models, of which there presently are two: the 
INTERVIEW 8800 PLUS ATM model, described in this section, and the INTERVIEW 8750 ATM 
EXPRESS model, described in Section 3. 


The INTERVIEW 8800 PLUS ATM unit has been designed especially for ATM broadband testing; 
it also retains the same power and capabilities as the INTERVIEW 8800 TURBO for testing WAN 
protocols simultaneously with ATM. 


2.1 Physical Dimensions 


The INTERVIEW 8800 PLUS ATM in Figure 2-1, measures 10 inches high by 14 inches 
wide by 18.5 inches deep (250 mm high by 356 mm wide by 470 mm deep). The unit 
weighs approximately 39.5 pounds (17.9 kilograms). 


2.2 ATM (Broadband) Testing 


The INTERVIEW 8800 PLUS ATM emulates, monitors, decodes, filters, captures, 
measures, and analyzes ATM services from the fundamental cell stream all the way to the 
encapsulated user, signalling, or management protocol. It tests variable bit-rate data 
applications such as SMDS, Frame Relay, and LAN encapsulation [under development as 
of this printing date] at all levels in explicit detail and provides cell-level information, 
traffic generation, and performance measurement for constant bit-rate services such as 
voice circuit emulation. 


¢ Physical Indicators: Alarms and Errors 


¢ Cell-Level Testing: Cell generation 
QOS measurements (J.356) 


¢ Service-Level Testing: VBR and CBR 
Content and format 
Encapsulated protocols 


e Signalling and Management: B-ISDN Signalling 
¢ Management Protocol (ILMI) [under development as of this printing date] 


General information on the metallic and optical interfaces on the ATM Interface Module 
(AIM) selected by the user is given in Section 5.2 for metallic interfaces and in Section 5.3 for 
optical interfaces. Each specific AIM is discussed in separate subsections of Section 5.4. 
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Additionally, it contains the following pre-installed, on-line application programs: 


ATM (Broadband): 


Trace and Statistics: Asynchronous Transfer Mode (Broadband) |OPT-951-236-1] 
Emulation with Trace and Statistics: Asynchronous Transfer Mode (Broadband) [OPT-951-223-1] 
Statistics, Trace, and Emulation: Asynchronous Transfer Mode (Broadband) — 

Constant Bit Rate Performance Test [OPT-951-223-2] 


NOTE: These three programs are omly available in ATM units and are not 
sold as stand-alone programs. They are defined in the subsections 
following this listing. 


Trace and Statistics: Asynchronous Transfer Mode (T1/E1) {OPT-951-232-1] 
Emulation with Trace and Statistics: Asynchronous Transfer Mode (T1/E1) [OPT-951-233-1] 
Asynchronous Transfer Mode Cell Loss and Delay Test (T1/E1) [OPT-951-237-1] 


SMDS SNI Trace and Statistics [OPT-951-133-1] 
SMDS SNI Emulation with Trace and Statistics [OPT-951-197-1] 
SMDS DXI Trace and Statistics [OPT-951-199-1] 
SMDS DXI Emulation with Trace and Statistics [OPT-951-189-1] 


Frame Relay: 


Emulation with Trace and Statistics: Frame Relay with Upper-Level Protocols 
[OPT-951-150-2] | 


Both ATM (broadband) application programs enable monitoring of the ATM cells and 
display statistics as applicable to the connection and framing mode selected. 
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(A) Trace and Statistics: Asynchronous Transfer Mode (Broadband) 
[OPT-951-236-1] 


The trace application provides single line, multiple line, and raw data tracing of either 
cells or packets. It has configuration for up to ten circuits with enterable parameters for: 


® circuit name 

e raw cell or reassembled packets modes 

© cell mode decoding of AAL 1, AAL 3/4, AAL 5, or ATM headers 
° VPI 

e VCI 


e Reassembly mode decoding of Frame Relay (ANSI or LMI); SMDS; UNI 3.X, 
ITU-T Q.2931, and SAAL signalling; RFC-1483; CLNAP; ILMI; RFC-1577; or 
LAN Emulation protocols 


A packet-level protocol Trap Builder is included, along with a Discovery Mode which 
traces all circuits in cell mode and builds a table of circuit characteristics for the traffic on 
the line; the user can then scroll to the Path Configuration screen, enter the information 
on the circuit to be viewed, and view the data on that circuit via the trace. Cell-level 
filtering and counting are provided, as well as time-stamped physical layer events to 

one micro-second resolution. 


The statistics application provides cell-level and per circuit statistics for up to ten 
ATM connections. It counts good cells, idle cells, and cells with HEC errors 
(uncorrectable and correctable), with payload length errors, and with payload 
CRC-10 errors. For each type of cell it tallies the following statistics: 


e Total average cells per second 

e Average cells per last 12 seconds 

¢ Number of cells in the last second 

© Ratio of cells to maximum line rate expressed as a percentage 

® Ratio of cells to maximum line rate expressed as a floating point exponential 

¢ Total number of cells received 

e Maximum and Minimum cells per second and time of occurrence 

History screens display statistics for the past twelve seconds in bar charts format, with 
either automatic or user-selectable full range value. Twelve bins of histogram for 
each type of cell with either automatic or user-selectable bin sizes are displayed with 
the touch of a softkey. Both these graphic displays monitor bursts of traffic via 
minimum and maximum cell counts (per second) on the bottom line of the screen. 


The per-circuit statistics include errored packets, good packets, and throughput 
measurements. 


INTERVIEW 8000 Series — ATM (Broadband): 985—B0682—01 


(B) Emulation with Trace and Statistics: 
Asynchronous Transfer Mode (Broadband) [OPT-951-223-1]: 


This program is actually a collection of emulation programs with trace and statistics 
applications. Currently there are three types of emulanon available: Cell Mode, 
Signalling, and LAN Emulation. 


Cell Mode Emulation: This application is intended for diagnosing detailed problems 
by emulating the cell layer. It uses the Script Builder functions to perform interactive 
tests. All of the display, filtering, and analysis functions of the Trace and Statistics 
applications outlined in Section 2.2(A) above are provided to monitor the emulation 
activity. The emulation includes: 


¢ Sending AAL 3/4, AAL 5, OA&M and raw (“AAL 0”) cells: 
Good cells, AAL errors, Payload errors (AAL 3/4) only 
° Up to eight different user definable packets 


e Configurable AAL 3/4 headers: 
Segment type, Sequence number, Message ID (MID) _ 


¢ Configurable AAL 3/4 layer 3 header and trailer: 
B Tag, E Tag, and Length 


® Configurable AAL 5 trailer: 
User-to-user information, Length, and CRC-32 


® Configurable ATM header 

¢ Eight definable message sets and rate queues for load generation 

Signalling Emulation: (ATM Forum UNI 3.X, ITU-T Q.2931, SAAL) This 
application is intended for diagnosing detailed problems with Broadband ISDN 
signaling in ATM. It uses the Script Builder and Message Builder functions to 
perform interactive tests. The Layer 2 (SAAL) functions are handled automatically. 


All of the functions of the Trace and Statistics application given above are provided 
to monitor the emulation activity. The emulation includes: 


¢ Definable UNI 3.X or Q.2931 messages 
¢ Definable UNI 3.X or Q.2931 traps 

¢ Script Builder interactive emulation 

e Simple bulk call generation 


¢ Eight definable message sets and rate queues for load generation 


LANE Emulation: This application is intended for diagnosing detailed problems with 
the LAN Emulation (“LANE”) protocol as defined by the ATM Forum’s LAN 
Emulation over ATM Specification, Version 1.0. It uses the Script Builder and 
Message Builder functions to perform interactive tests. It also provides automatic 
emulation of signaling and control protocol stacks (individually selectable) to support 
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bearer channel emulation in a PVC or SVC (future) environment. All of the 
functions of the Trace and Statistics application are provided to monitor the 
emulation activity. The emulation includes: 


e Support for PVC and SVC (future) test environments 
¢ Definable LAN Emulation messages 

¢ Definable LAN Emulation traps 

e Script Builder interactive emulation 


e Eight definable message sets and rate queues for load generation 


(C) Statistics, Trace, and Emulation: 
Asynchronous Transfer Mode (Broadband) — 
_ Constant Bit Rate Performance Test [OPT-951-223-2]: 
This application measures the Quality Of Service over a standard Constant Bit Rate 
connection provided by a device and/or network under test, as defined by ITU-T 
Recommendation I.356. The following ATM layer cell transfer outcomes and 
performance parameters are used to measure CBR QOS in the emulation: 


© Successful cell transfers ¢ Cell error ratio (CER) 

e Errored cells © Cell loss ratio (CLR) 

© Lost cells | * Cell misinsertion ratio (CMR) 

© Misinserted cells ¢ Cell transfer delay (CTD) — for both mean 


cell transfer delay and cell delay variation 


This application includes the ability to inject errors in the HEC, cause alarms, inject 
errors in the CRC payload, or generate BIP errors at a specified rate, in bursts, or 
one at a time. 


The progress of your emulation may be monitored via the three simultaneous decode 
traces and the on-line frame statistics. The option also includes a program which 
allows non-intrusive monitoring and statistics gathering. 


2.3 WAN Protocol Testing 


In addition to ATM (Broadband) testing, the INTERVIEW 8800 PLUS ATM also has the 
full power to test Wide Area Network protocols, including ATM for T1/E1. 


ATM for T1 is defined in the ATM Forum DS1 ATM UNI Specification (V1.0) and the 
ITU-T Documentation I.432 and G.804. ATM is based on 53-byte cells; the INTERVIEW 
decodes it using either a PLCP (Physical Layer Convergence Protocol) to map cells onto 

the T1 framed data streams (via 576-byte superframe) or the standard ATM HEC (Header 
Error Control) framing. 


See Section 1 for information on the ATM structure, the ATM Adaptation Layer (AAL) 
protocols, the ATM basic 53-byte cell format, and the ATM cell header content. 
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Refer to the INTERVIEW® 8000 Series Technical Manual, Volume I (951-B0424-01) and 
Volume IT (951-B0427-01) for information on WAN protocol testing and the basic 
INTERVIEW functions and instructions. © 


2.4 Power Up 
As you power up the INTERVIEW, perform the preliminary steps listed below. The 
procedures for each step are described in Volume I of the technical manual in Section 1, 
“Hardware.” 
e Install the ATM Interface Module. 
e Install the Test Interface Module and corresponding overlay (if testing WAN data). 
¢ Connect to a data source. 
© Open the keyboard. 
¢ Install the initialization disk if you are not booting from hard disk. 
¢ Connect the power cord and turn power on. 


When you power up an INTERVIEW 8800 PLUS ATM unit, it goes through self-testing 
procedures just as the other models in the INTERVIEW series. The power-up screen is 
displayed as shown in Figure 2-2. 


Xx INTERVIEW @80@ PLUS ATM xx 
DISKS: 


SELF-TEST ERRORS: 


Press: 
CPROGRAM] to enter the menu page 
RUN J to run the default program 


Software Version: ic.8v 
Firmware Version: 8.@2 
OPTIONS: Mux 


ATM: AIM-302-1, ACE-304-1; SW Vers: G2.00 
TIM: DUAL PORT V.35/“EIA-538(449)/“EIA-232 
TIM CRYSTAL: 3968800 


Copuriont. Cc) 1£987,. 1995 | 
GENERAL SIGNAL Networks | | an, 


Figure 2-2 INTERVIEW 8800 PLUS ATM power-up screen. 
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2_ INTERVIEW 8800 PLUS ATM Model 


Notice that when you powered on, all the following information appears on this screen: 
the types of disk drives installed, the number and types of processors in your unit, the 
software and firmware versions, the options installed, the ATM Interface Module in place, 
the ACE installed, the Test Interface Module in place, and the optional TIM crystal 
installed (if any). 


Refer to the INTERVIEW® 8000 Series Technical Manual, September 1995, Volume I 
(951-B0424-01) and Volume IT (951-B0427-01) for information on using and programming 
the INTERVIEW 8800 PLUS ATM. 


Recording WAN Data While Testing ATM Data 


Before you setup the ATM interface, consider that you may enable the INTERVIEW 8800 
PLUS AIM to test another underlying WAN protocol via the Test Interface Module while you 
are testing ATM Broadband data. You can toggle between the displays as well and record 
the WAN data under test. 


If you are not in the Easy View menu system, press [roams] and (Fi). If you are in the Easy 
View menu system, you must first press to get to the Program screen; then press [rosras 
and [Fi] SETUP. Softkey choices on this display are shown in Figure 2-3. 


Figure 2-3 Sample softkey rack on Setup Menu screen for INTERVIEW 8800 PLUS ATM units: installed Test Interface Module 
is Dual-Port V.35 and installed ATM Interface Module is AIM 302. 
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As shown in Figure 2-3, press [Fi] to access the Line Setup screen and proceed as you 
normally would to begin setup for testing a WAN protocol. (If you need assistance for this 
setup, refer to the section entitled “Line Setup” in Volume I of the technical manual.) 


Then press freaw, (Ft) SETUP, and [Fé] to access the ATM Interface Setup screen for the 
installed AIM; for configuration of this screen, refer to Section 7 if you have an 

AIM-302-1 installed, to Section 8 if you have an AIM-305-1 installed, or to Section 9 if you 
have an AIM-306-1 installed. 


Testing ATM (Broadband) Data 


Before you setup the ATM interface, consider that you may enable the INTERVIEW to 
use additional processing space for ATM testing which would be otherwise allocated. 
Unless you are going to test other underlying WAN protocols via the Test Interface Module, you 
may “turn off” the underlying test processors and allocate that memory to the ATM 
functions. 


(A) Allocate Memory to the ATM Functions 


To “turn off” the underlying test processors and allocate that memory to the ATM 
functions, do the following. 


If you are not in the Easy View menu system, press and (Fi) SETUP. If you are in 
the Easy View menu system, you must first press to get to the Program screen; 
then press fra] and (Fi) SETUP. Softkey choices are shown in Figure 2-3. 


Press [Fi] LINE to access the Line Setup screen, then press [F7) DISABLE. The screen 
displays a message similar to the one shown in Figure 2-4; it refers you to use the 
AIM Interface Module setup screen for the installed AIM. In this example, AIM 302 
is the installed module. 


Figure 2-4 Line Setup menu disabled with AIM-302 installed. 


Next press fresss) and [Fi] SETUP; the softkey rack shown in Figure 2-5 is displayed. 
This was the same softkey rack as originally displayed in Figure 2-3, but disabling the 
WAN testing features allows only access to the Line Setup and ATM Interface Setup 
screens. 7 


Figure 2-5 Softkey rack on Setup Menu screen for INTERVIEW 8800 PLUS ATM units after disabling WAN testing on the Line 
Setup screen; compare with softkey rack in Figure 2-3. 


Then press [Fé] to access the ATM Interface Setup screen for the installed AIM (refer 
to Sections 7, 8, or 9 for configuration of this screen). 


(B) Using the On-Line Application Programs 


At this point you will have cabled the unit for ATM testing, powered up the unit, and 
configured the ATM Interface Setup screen for the installed AIM. You are now 
ready to begin testing. 


Return to the Easy View Menu System by pressing J. Select ATM and press fev. 
Arrow up or down to the type of program (MONITOR, STATISTICS, EMULATION, 
TUTORIAL, or How To...) and follow the instructions in Volume I of the technical 

manual in Section 4, “Easy View,” to load the application program you wish to use. 


NOTE: The ATM Easy View menu lists both Broadband and T1/E1 
application programs. 
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Separate documentation is included for the ATM on-line application programs; refer 
to these documents for information on using the programs. 


Upgrading to an INTERVIEW 8800 PLUS ATM 

The INTERVIEW 8800 PLUS ATM unit has been designed especially for ATM broadband 
testing. Standard INTERVIEW 8800 TURBO units can be easily upgraded to an 
INTERVIEW 8800 PLUS ATM model. 


Early INTERVIEW 8000 TURBO Series units may become full-fledged INTERVIEW 8800 
PLUS ATM units through an upgrade path: 


¢ upgrade the unit to an 8800 (OPT-951-536-X) 
¢ upgrade the 8800 to an ATM-ready unit (OPT-951-301-1) 
® upgrade the 8800 ATM-ready unit to an 8800 PLUS ATM (OPT-951-300-1) 


Contact Customer Service for complete information on upgrading your standard — 
INTERVIEW 8000 TURBO unit. 
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3 INTERVIEW 8750 ATM EXPRESS Model 


Figure 2-1 represents the INTERVIEW ATM series models, of which there presently are two: the 
INTERVIEW 8800 PLUS ATM model, described in Section 2, and the INTERVIEW 8750 ATM 
EXPRESS model, described in this section. 


The INTERVIEW 8750 ATM EXPRESS has been designed especially for cell-based and ATM 
broadband testing only; as such, it does not have WAN-testing capability. ATM testing capabilities 
are the same as those of the INTERVIEW 8800 PLUS ATM model, as described in Section 2.2. 


It contains the same three ATM (Broadband) application programs on-line which are listed and 
described in Section 2.2, subsections (A), (B), and (C), respectively: 


Trace and Statistics: Asynchronous Transfer Mode (Broadband) [OPT-951-236-1] 
Emulation with Trace and Statistics: Asynchronous Transfer Mode (Broadband) [OPT-951-223-1] 
Statistics, Trace, and Emulation: Asynchronous Transfer Mode (Broadband) — 

) st [OPT-951-223-2] 


NOTE: These three programs are only available in ATM units and are not 
sold as stand-alone programs. 


3.1 Physical Dimensions 


The INTERVIEW 8750 ATM EXPRESS model measures 10 inches high by 14 inches wide by 
| 18.5 inches deep (250 mm high by 356 mm wide by 470 mm deep). It weighs approximately 
| 36.5 pounds (16.5 kilograms), slightly less than the INTERVIEW 8800 PLUS ATM (shown in 
Figure 2-1). 


3.2 LED Overlay 


The INTERVIEW 8750 ATM EXPRESS overlay, shown in Figure 3-1, is placed above the 
display screen. There are two LEDs, REMOTE and FREEZE, which show the status of the 
INTERVIEW. The REMOTE indicator is red when the INTERVIEW is under remote 
control. The FREEZE indicator is red when the display screen has been frozen (with the 
key) while in Run mode. Both REMOTE and FREEZE LEDs are dark when off. 


_ Figure 3-1 INTERVIEW 8750 ATM EXPRESS LED overlay. 
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Power Up 


As you power up the INTERVIEW, perform the preliminary steps listed below. The 
procedures for each step are described in Volume I of the technical manual in Section 1, 


_ “Hardware.” 


@ Install the ATM Interface Module. 

@ Connect to a data source. 

@ Open the keyboard. 

© Install the initialization disk if you are not booting from hard disk. 
@ Connect the power cord and turn power on. 


When you power up an INTERVIEW 8750 ATM EXPRESS unit, it goes through 
self-testing procedures just as the other models in the INTERVIEW series. The power-up 
screen is displayed as shown in Figure 3-2. 


*xk INTERVIEW 8750 ATM EXPRESS xXx 
DISKS: 


SELF-TEST ERRORS: 


Press: 
CPROGRAM] to enter the menu page 


CRUN J to run the default program 
Software Version: 12.40 

Firmware Version: 8.@2 

OPTIONS: 


ATM: AIM-302-1, ACE-304-1; SW Vers: G2.08 


Copyright (Cc) 1987, 1995 
GENERAL SIGNAL Networks 


Figure 3-2 INTERVIEW 8750 ATM EXPRESS power-up screen. 


Using the INTERVIEW 8750 ATM EXPRESS 


Refer to the INTERVIEW® 8000 Series Technical Manual, September 1995, Volume I 
(951-B0424-01) and Volume II (951-B0427-01) for information on using and programming 
the INTERVIEW 8750 ATM EXPRESS. Keep in mind that, because the unit is designed 
specifically for ATM Broadband testing and NOT for WAN protocol testing, some of the 
information in these two volumes are not applicable to the unit. 
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(A) Easy View Menu System 
The unit defaults into the Easy View Menu System. Information on using Easy View 
is found in Volume I of the technical manual in Section 4, “Easy View.” As 
WAN-protocol programs are not useful to the INTERVIEW 8750 ATM EXPRESS 
user, there are no selections for them. The Easy View menu displayed for the 


INTERVIEW 8750 ATM EXPRESS has only four choices: ATM, OPERATION, 
UTILITIES, and AR NEWS. 


To get out of the Easy View Menu System and into Program mode, press (#4). (This 
key toggles between Easy View and Program mode.) 


(B) Program Menu 


Once you press (2) and are out of the Easy View Menu System (see subsection 
3.4(A) above), the “display changes to the Program Menu similar to that shown in 
Figure 3-3. Via this screen, you can gain access to the ATM Interface Module Setup 
screen and select the parameters for your data and your specific AIM. 


7 *kK Program Menu > 
Version: 12.0 | Firmware Version: 
Test Setup Screens: 


-irre—_Setere- , 
Displtay—Setup- AIM Setup 
Teiacers elas He eae 
Protocol Spreadsheet 
Statistics Results: 
Tabu lar waited oleic. Display BERT Resuits— 
Pile Maintenance ine cn. - 
Utilities: | 
Disk Maintenance Time”Date Setup 
Printer Setup Miscellaneous Utilities 


Easy View Setup 
Remote Control Setup 


[SeTect Program Function — 
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Figure 3-3 Main Program menu, altered for applicability to INTERVIEW 8750 ATM EXPRESS. 


While the main Program Menu appears similar to the screen shown in Figure 3-3, 
only the AIM Setup is available from the SETUP selection. The display is altered to 
indicate what is not applicable nor available (strike-throughs in text). 


Note the Line Setup screen (which also contains the Display Setup and Record 
Setup fields), the BCC Setup screen, the Front End Buffer screen, the Interface 
Control screen, and the BERT Setup screen are not accessible. And, even though 
they may be accessible, the BERT Results selection and the LAYER setup selections 
are not applicable. | 
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Please note that references to these screens and fields in the two volumes of the 
technical manual are to be ignored when working with the INTERVIEW 8750 ATM 
EXPRESS units. Additionally, there are entire sections devoted to the WAN protocol 
packages and BERT which also are not applicable to the unit. 


(C) ATM Interface Setup Screen Access 


From the Program Menu, select SETUP as shown in Figure 3-4 to access the softkey 
for the ATM Interface Module setup screen. 


Figure 3-4 Sample softkey rack on Setup Menu screen for INTERVIEW 8750 ATM EXPRESS units; the only available softkey is 
the installed ATM Interface Module. 


The installed ATM Interface Module is the AIM selection specified for [Fs]; pressing 
this softkey displays that respective ATM Interface Setup screen. See Sections 7, 8, 
_ and 9 for ATM setup parameter information to configure this screen. 


3.5 Testing ATM (Broadband) Data 


At this point you will have cabled the unit for ATM testing, powered up the unit, and 
configured the ATM Interface Setup screen for the installed AIM. You are now ready to 
begin testing using the on—line application programs. 


Return to the Easy View Menu System by pressing (2). Select ATM and press Fev"). Arrow 
up or down to the type of program (MONITOR, STATISTICS, EMULATION, TUTORIAL, or 
How To...) and follow the instructions in Volume I of the technical manual in Section 4, 
“Easy View,” to load the application program you wish to use. 


NOTE: The ATM Easy View menu lists both Broadband and T1/E1 
application programs. Be aware that the T1/E1 programs listed are not 


applicable to the INTERVIEW 8750 ATM EXPRESS. 


Separate documentation is included for the ATM on-line application programs; refer to 
these documents for information on using the programs. | 
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4 ATM (Broadband) Operating Modes 


There are five operating modes for ATM (Broadband) testing with the INTERVIEW ATM 
Interface Modules: Monitor, Emulate A, Internal Loopback A, Emulate B, and Internal Loopback 
B. (You may also disable the AIM testing by selecting Disable mode.) Note that Emulate B and 
Internal Loopback B modes are not applicable to the coaxial interfaces on any of the ATM 
Interface Modules. 


4.1 Monitor Mode 


You can monitor the ATM (Broadband) data stream non-intrusively at both the coaxial 
and optical interfaces. 


(A) Coaxial Interfaces 


Section 6.7 addresses cabling for monitoring ATM (Broadband) data at the coaxial 
interfaces. Figure 6-21 illustrates non-intrusive monitoring using padding resistors; 
this type of monitoring does not disturb the line under test. 


(B) Single-mode Optical Interfaces 


You can monitor the ATM (Broadband) data stream non-intrusively at single-mode 
optical interfaces when cabling in a repeater mode or when using splitters. See 
Section 6.9 for single-mode cabling for monitoring the ATM transmissions. 


1. Repeater mode. When monitoring in a repeater mode, the INTERVIEW ATM 
units regenerate the full signal, even improving the long-reach signal. The 
cabling configuration makes it very convenient for the user. Figure 6-26 
illustrates monitoring in repeater mode with single-mode fiber optic cables. 


2. Repeater mode. When monitoring using splitter cables, the INTERVIEW ATM 
units do not regenerate the signal, as in repeater mode. However, the splitters 
degrade the signal to the proper levels for receiving with the INTERVIEW. The 
single-mode splitters contained in the accessory kits for the INTERVIEW allow a 
10% tap and a 90% pass-through. Splitters also allow disconnecting the test 
equipment (INTERVIEW) without disturbing the signal under test. Figure 6-27 
illustrates monitoring a single-mode fiber optic signal with a splitter; Figure 6-28 
illustrates the same scenario at a TELCO. 
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Should you choose not to use a splitter cable and your transmission cable is less 
than 10 kilometers, the INTERVIEW requires a device to attenuate the signal to 
the proper level for receiving it. The attenuator contained in the single-mode 
accessory kit attenuates the signal by -15 dB, which brings the 0 dB signal level 
down into the -6 dB to -38 dB range for the receivers. 


(C) Multi-mode Optical Interfaces 


You can monitor the ATM (Broadband) data stream non-intrusively at multi-mode 
optical interfaces when cabling in a repeater mode or when using splitters. See 
Section 6.11 for multi-mode cabling for monitoring the ATM transmissions. 


1. Repeater mode. When monitoring in a repeater mode, the INTERVIEW ATM 
units regenerate the full signal, even improving the signal. The cabling 
configuration makes it very convenient for the user. Figure 6-33 illustrates 
monitoring in repeater mode with multi-mode fiber optic cables. 


2. Repeatermode. When monitoring using splitter cables, the INTERVIEW ATM 
units do not regenerate the signal, as in repeater mode. However, the splitters 
degrade the signal to the proper levels for receiving with the INTERVIEW. The 
multi-mode splitter divides the signal 50%/50%. Splitters also allow 
disconnecting the test equipment (INTERVIEW) without disturbing the signal 
under test. Monitoring a multi-mode fiber optic signal with a splitter is shown in 
Figure 6-34. 


Emulate A Mode 


Sections 6.10 and 6.12 contain sample cabling diagrams for emulating transmissions with 
single- and multi-mode fiber optic cables, respectively. 


(A) Coaxial Interfaces 
Sample diagrams for coaxial cabling are found in Section 6.8. Figure 6-22 and 
Figure 6-24 are examples of emulation using coaxial cables. 


(B) Single-mode Optical Interfaces 


Section 6.10 contains sample cabling diagrams for emulating transmissions with 
single-mode fiber optic cables. Figure 6-29 and Figure 6-31 illustrate single-mode 
fiber optic cabling for emulating a workstation and a network, respectively. 


(C) Multi-mode Optical Interfaces 


Section 6.12 contains sample cabling diagrams for emulating transmissions with 
multi-mode fiber optic cables. Figure 6-35 and Figure 6-37 illustrate multi-mode 
fiber optic cabling for emulating a workstation and a network, respectively. 
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4.3 Internal Loopback A Mode 


No cabling is needed for Internal Loopback A mode; the signal is looped internally. The 
selections are the same as for Emulate A. This mode is useful in testing the unit for 
correct operation and for becoming familiar with the unit when unable to connect to a live 
network. | 


When connected to a live network, be aware that the transmit circuit is active: the signal 
you are looping back to test is also being transmitted out on the network. 


4.4 Emulate B Mode 


(A) Coaxial Interfaces 


There is no coaxial interface for Emulate B mode; the coaxial selection is not 
available when Emulate B mode is chosen on the AIM Interface Setup screens. The 
AIM Interface Setup screen for the coaxial ATM Interface Module, AIM-305-1, does 
not present an Emulate B mode selection. 


(B) Optical Interfaces 


See subsection 4.2 above for cabling information on optical interfaces for Emulate A 
mode. The cabling diagrams referred to for Emulate A are also applicable to 
Emulate B by reversing the connections as illustrated between port A and port B. 


4.5 Internal Loopback B Mode 


No cabling is needed for Internal Loopback B mode; the signal is looped internally. The 
selections are the same as for Emulate B. This mode is useful in testing the unit for 
correct operation and for becoming familiar with the unit when unable to connect to a live 
network. 


| When connected to a live network, be aware that the transmit circuit is active: the signal 
you are looping back to test is also being transmitted out on the network. 


There are no connector selections, as fiber connections only are applicable, with the 
framing choice of STS-3c 155.52 Mbps or STM-1 155.52 Mbps. 
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Back View 


Access door to ATM Cell Engine (ACE) and ATM Interface Module (AIM). 
To open, place hands on both sides of access door, press the button on the left 
side of the door (as shown in Back View), and pull door out and down. 


ATM Interface Module (AIM) 
Front View 


ATM Cell Engine 


Figure 5-1 ATM Cell Engine coverplate; access door is opened by pressing button on back of top enclosure, as shown in Back View. 
An ATM Interface Module (AIM) resides above the ACE. 
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The INTERVIEW 8800 PLUS ATM model, as shown in Figure 2-1, has been designed specifically 
for ATM broadband testing, while simultaneously testing WAN protocols. As such, it has some 
unique hardware along with the hardware of a standard INTERVIEW 8800 TURBO unit (as 
discussed in the technical manual for the INTERVIEW 8000 Series units). The INTERVIEW ATM 
unit hardware illustrations in Appendix B also point to its special differences. 


Note that the INTERVIEW 8750 ATM EXPRESS model has the same appearance as and tests 
ATM the same as the INTERVIEW 8800 PLUS ATM; however, it has no WAN-testing capabilities. 
For more specific information on its configuration, refer to Section B.3, Section B.4, and 

Figure B-3. : 


Any references made to ATM broadband testing by the INTERVIEW 8800 PLUS ATM model also 
apply to ATM broadband testing with the INTERVIEW 8750 ATM EXPRESS model. 


5.1 ATM Cell Engine™ (ACE) 


The ATM Cell Engine (ACE) is housed in the top enclosure as shown in Figure 2-1 and 
Figure 5-1. The Back View in Figure 5-1 illustrates the access door push-button opening 
mechanism located on the back of the enclosure. The figure also shows the ACE board 
coverplate; the ACE board is the heart of the testing of Broadband Asynchronous Transfer 
Mode data. 


The ACE has multiple i960 RISC processors. It handles segmentation and reassembly of 
messages, as well as message filtering and sequencing. It easily captures data at the very 
high speeds required in ATM networks. An ACE board comes standard with 
INTERVIEW ATM models. 


Opening the access door (Figure 5-1) to the ATM top enclosure reveals the coverplates for 
the ACE board and any installed AIM board; these are shown in detail in Figure 5-2. 
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NOTE: LEDs glow when single-mode 
transmitters are active. 


Figure 5-2 Opening the access door to the ATM top enclosure reveals the coverplates for the ACE board and any installed AIM module. 
This view is of the left side of the unit, just above the carrying handle. The large arrows indicate the danger areas at the AIM-302-1 
single-mode transmitter connectors: if its switch is ON, a transmitter is active and its LED would glow. 


Note the warning sticker (Figure 5-3) inside the access door. The warning will be for the type 
of laser in your single—mode transmit connector, Class I or Class IIIb. Their differences are 
described in Section 5.4(A). These warning labels state: 


DANGER DANGER 

INVISIBLE LASER RADIATION INVISIBLE LASER RADIATION 

AVOID DIRECT EXPOSURE TO BEAM AVOID DIRECT EXPOSURE TO BEAM 
1,300 nm Maximum Wavelength 1,300 nm Wavelength 

1mW Maximum Output Power 4 mW Maximum Output Power 
CLASS | LASER PRODUCT CLASS Illb LASER PRODUCT 


Figure 5-3 Warning sticker is located inside ATM top enclosure access door: label for Class ] is on the left and for Class IIb is on the right. 
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These labels warn the user about the radiation from direct exposure to the single-mode 
laser beam whether emanating from or reflecting off either the optical cable itself or the TX 
interface (either side A or side B) when using optical interfaces, such as OPT-951-302-1 
(AIM-302-1). 


DO NOT LOOK DIRECTLY INTO THE LASER BEAM OR INTO A REFLECTION OF THE 
BEAM—KEEP THE MODULE SWITCH OFF UNTIL CABLING IS COMPLETED AND 
YOU ARE READY TO TRANSMIT. Keeping the covers on the connectors will help to 
prevent an accident as well as to protect the interfaces. 


Metallic Interfaces — Overview 
The following general information applies to the metallic interfaces on the ATM Interface 


Modules AIM-302-1, AIM-305-1, and AIM-306-1: 


¢ BNC connectors are 759 impedance for DS-3 (44.736 Mbps) and STS-1 (51.84 Mbps) 
Metallic Interface and selectable 75Q or 120Q impedance for E3 (34.368 Mbps) 
Metallic Interface. 


¢ Supports terminated lines for emulation and padded monitor access. 
® Selectable payload scrambling. 
* Monitors both sides of bi-directional transmissions, even in emulate mode. 


e¢ Transmit clock can be synchronized to internal crystal, received data, or external clock 
source. | 


¢ DS-3 57-octet PLCP cell mapping per ATM Forum UNI 3.0 and 3.1 and ITU-T G.804. 
¢ DS-3 53-octet direct cell mapping per ITU-T G.804 and ATM Forum UNI 4.0 (draft). 
e E3 53-octet direct cell mapping per ITU-T G.804. 

* SONET STS-1 cell mapping. 


® Includes four coaxial RG-59 7582 Coaxial Cables (BNC, Male to Male) and two 
DS-3/E3 Pads for Monitor Access. 


Optical Interfaces — Overview 


NOTE: Protective covers should always be on fiber optic connectors when 
they are not in use. 


The following general information applies to the optical interfaces on the ATM Interface 
Modules AIM-302-1 (single-mode and multi-mode) and AIM-306-1 (multi-mode): 


¢ Supports Single-Mode (AJM-302-1) and Multi-Mode (AJM-302-1 and AIM-306-/) 
Optical Interface for SONET OC-3c and SDH STM-1 155.52 Mbps. 
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¢ Single-mode transmitters support long reach optical signals at 0 dBm signal level for Class 
IIIb lasers and intermediate reach optical signals —6 dBm signal level for Class I lasers. 


° Receiver sensitivity is between -6 dB and -38 dB for the AIM-302-1 and between -14 
dB and -31 dB for the AIM-306-1. 


¢ Female ST connectors on AIMs. 
¢ Supports pass-through repeater mode, which maintains the circuit under test. 


e Supports monitoring with splitters, which allows removing the analyzer without 
affecting the link. 


¢ Monitors both sides of bi-directional transmissions, even in emulate mode. 


¢ Transmit clock can be synchronized to internal crystal, received data, or external clock 
SoUIce. 


e SONET STS-3c cell mapping per ATM Forum UNI 3.0 and 3.1. 
¢ SDH STM-1 cell mapping per ITU-T 1.432. 


5.4 ATM Interface Modules (AIMs) and Accessories ~ 


Along with the ATM Cell Engine, an ATM Interface Module (AIM) resides in the ATM 
top enclosure. One AIM board is housed above the ACE board (see Figure 5-1); both 
boards must be present to test Asynchronous Transfer Mode data. The AIMs are 
purchased separately. 


Three INTERVIEW AIM options currently available are: 

AIM-302-1: DS-3/E3/STS-1, and SONET/SDH OC-3c/STM-1 Optical [OPT-951-302-1] 

AIM-306-1: DS-3/E3/STS-1, and SONET/SDH OC-3c/STM-1 Multi-Mode Optical 
[OPT-951-306-1] 

AIM-305-1: DS-3/E3/STS-1 Physical Layer Module |OPT-951-305-1] 


(A) AIM-302-1 


OPT-951-302-1 is an ATM Interface Module for DS-3 (44.736 Mbps), E3 (34.368 
Mbps), and STS-1 (51.840 Mbps) Metallic Interface and Optical Interface for 
SONET OC-3c and SDH STM-1. The interface plate is shown in Figure 5-4. It can 
transmit and receive DS-3, E3, or STS-1 signals over copper wire with coaxial cables 
or transmit and receive either single-mode or multi-mode SONET OC-3c or SDH 
STM-1 fiber optical signals. 


Class I Transmission. The INTERVIEW ATM units transmit intermediate-reach 
single-mode optical signals at a level of —6 dBm (decibels per milliwatt); this level is 
in accordance with that of a standard receiver using a cable of up to six kilometers in 
length. 
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Class IIIb Transmission. The INTERVIEW ATM units transmit long-reach single-mode 
optical signals at a level of 0 dB; this level will saturate a standard receiver unless the 
signal is attenuated or unless you are using a cable at least 10 kilometers in length. 


The INTERVIEW ATM units will receive intermediate-reach and short-reach signals 
operating at levels between -6 dBm and -38 dBm. If signals of greater power than 
-—6 dBm are to be received, use an attenuator. 


Although attenuators are not provided with ATM Interface Module options, they are 
included as part of the interface accessory kit (OPT-951-311-1). These attenuate 
(weaken) the signal by -15 dB, bringing it within in the proper operating range of 
commonly used receivers. See accessory kits information given in subsection (D), below. 


NOTE: Strength of received signals vary with the transmission distance and 
type of connectors; contact the sender (or perhaps even the fiber optic 
manufacturer) if you are unsure of the strength of the transmission. 


Single-mode fiber Single-mode fiber 
optics, Side A: | | optics, Side B: 
Transmitter connector Transmitter connector. 
Warning LED Warning LED 
Transmitter Transmitter 


ON/OFF Switch 


Figure 5-4 DS-3, E3, STS-1 Metallic Interface and SONET OC-3c and SDH STM-1 Optical Interface 
(fiber optic connectors shown with protective covers removed) 


NOTE: Again, DO NOT LOOK DIRECTLY INTO THE LASER BEAM OR 
INTO A REFLECTION OF THE BEAM—KEEP THE MODULE SWITCH OFF 

UNTIL CABLING IS COMPLETED AND YOU ARE READY TO TRANSMIT. 
Keeping the covers on the connectors will help to prevent an accident as well 
as to protect the interfaces. 


Observing the individual connections in Figure 5-4, we find the interface is divided 
into three separate parts: | 
DS-3/E3/STS-1 metallic interface connectors 
SONET OC-3c and SDH STM-1 Single/Multi-mode connectors for side A 
SONET OC-3c and SDH STM-1 Single/Multi-mode connectors for side B 


Four RG-59 7592 Coaxial Cables for DS3, E3, and STS-1, Male to Male (BNC) are 
included in the option, along with two DS-3/E3/STS-1 Pads for monitor access; however, 
there are no fiber cables or accessories included. Fiber optical cables (with male 
connectors), couplers (female/female to join cables with male connectors), adapters (to 
join unlike interface types), and single-mode attenuators are also available in the 

_ INTERVIEW interface accessory kits, OPT-951-311-1 and OPT-951-312-1. 
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1. Coaxial Interfaces. The DS-3/E3/STS-1 metallic interface connectors are BNC 
connectors. Looking at the connectors in this first section from left to right, the 
first and third connectors are labeled RX. They are for receiving information on 
side A and side B, respectively. The middle connector in this grouping is labeled 
TX and is for transmitting on side A. 


2. OC-3c and STM-1 Single-/Multi-Mode Interfaces. The SONET OC-3c and SDH 
STM-1 Single-/Multi-mode connectors for side A and for side B are divided into 
the second and third sections, respectively, of the AIM-302-1. Again, examining 
the connectors in these sections from left to right, the first connector in each is a 
fiber optic receiving connector labeled RX. The second connector in each is for 
multi-mode transmitting and is labeled TX/MM. 


3. Single-Mode Transmissions. The third connector of the SONET OC-3c and SDH 
STM-1 connectors is labeled LASER TX/SM; it is the single-mode transmit fiber 
optic connector. It is for this connector the DANGER label is posted inside the ATM 
top enclosure door; avoid direct exposure to the beam emanating from this connector 
or its cable end (see Figure 5-3). Each of these transmit connectors is boxed off 
and labeled LASER TX/SM on the AIM face, consisting of: 


¢ atransmit connector; see WARNING note below regarding LASER danger. 


¢ asafety switch; pull out and left or right to operate. The switch turns the 
single-mode optical transmitter (side A or side B as labeled) either OFF or ON. 


e an LED; the LED for that side glows when that transmit interface is switched 
on and is operational. 


WARNING: Do not turn the switch ON until cabling is completed for 
single-mode transmission and you are ready to transmit. There is DANGER from 
the LASER—see the warning sticker in Figure 5-3. Do not look directly into the 
laser, either on the ATM interface or emanating from the cable connector. 
Again, if the red LED within the grouping is lit, the switch is ON for that side 
(A or B) and the LASER is active. 


(B) AIM-305-1 


OPT-951-305-1 is an ATM Physical Layer Module for DS-3 (44.736 Mbps), E3 
(34.368 Mbps), and STS-1 (51.840 Mbps) Metallic Interface. Its interface plate is 
shown in Figure 5-5. Four RG-59 7502 Coaxial Cables for DS3, E3, and STS-1, Male 
to Male (BNC), are included in the option, along with two DS-3/E3/STS-1 Pads for 
monitor access. 


Figure 5-5 DS-3, E3. and STS-1 Metallic Interface 
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Like the physical connectors on the AIM-302-1 and the AIM-306-1, the DS-3, E3, 
and STS-1 metallic interface connectors are BNC connectors. Looking at the 
connectors in this first section from left to right, the first and third connectors are 
labeled RX. They are for receiving information on side A and side B, respectively. 
The middle connector in this grouping is labeled TX and is for transmitting on side A. 


(C) AIM-306-1 


OPT-951-306-1 is an ATM Physical Layer Module for DS-3 (44.736 Mbps), E3 (34.368 

Mbps), and STS-1 (51.940 Mbps) Metallic Interface, and Multi-Mode Optical Interface 
for SONET OC-3c and SDH STM-1. The interface plate is shown in Figure 5-4. It can 
transmit and receive DS-3, E3, or STS-1 signals over copper wire with coaxial cables or 
transmit and receive multi-mode SONET OC-3c and SDH STM.-1 fiber optical signals. 


Figure 5-6 Metallic Interface for DS-3, E3, and STS-1 and Multi-Mode Optical Interface for SONET OC-3c and SDH STM-1 
(fiber optic connectors shown with protective covers removed) 


Four RG-59 7592 Coaxial Cables for DS3, E3, and STS-1, Male to Male (BNC), are 
included in the option, along with two DS-3/E3/STS-1 Pads for monitor access; 
however, there are no fiber cables or accessories included. Fiber optical cables (with 
male connectors), adapters (to join unlike interface types), and couplers 
(female/female to join cables with male connectors) are available for this AIM in the 
INTERVIEW interface multi-mode accessory kit, OPT-951-312-1. 


Looking at the individual connections in Figure 5-4, we find the interface is divided 
into three separate parts: the DS-3/E3/STS-1 metallic interface connectors, the 
SONET OC-3c and SDH STM-1 Multi-mode connectors for side A, and the SONET 
OC-3c and SDH STM-1 Multi-mode connectors for side B. 


1. Coaxial Interfaces. The DS-3/E3/STS-1 metallic interface connectors are BNC 
connectors. Looking at the connectors in this first section from left to right, the 
first and third connectors are labeled RX. They are for receiving information on 
side A and side B, respectively. The middle connector in this grouping is labeled 
TX and is for transmitting on side A. 


2. OC-3c and STM-1 Single-/Multi-Mode Interfaces. The SONET OC-3c and SDH 
STM-1 Multi-mode connectors for side A and for side B are divided into the 
second and third sections, respectively, of the AIM-306-1. Again, examining the 
connectors in these sections from left to right, the first connector in each is a 
fiber optic receiving connector labeled RX. The second connector in each is for 
multi-mode transmitting and is labeled TX/MM. 
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(D) ATM Fiber-Optical Interface Accessory Kits 


There are two ATM Interface Accessory Kits, OPT-951-311-1 and OPT-951-312-1. 

_ These kits contain attenuators, adaptors, couplers, and cables for testing ATM data 
with fiber-optical interfaces on AIM-302-1 and AIM-306-1. The kit items are 
described and illustrated in Section 6. 


The ATM Single-Mode/Multi-Mode Interface Accessory Kit, is available as 
OPT-951-311-1 and is for use with AIM-302-1. 


The ATM Multi-Mode Interface Accessory Kit, available as OPT-951-312-1, is used 
with AIM-306-1. 


NOTE: Four coaxial cables and two Pads for non-intrusive monitoring at 
physical interfaces are included with all AIM options. AIM-305-1 is a metallic 
interface only and will use only these provided coaxial cables and pads. As 
both interface accessory kits contain equipment for fiber optical use, neither 
accessory kit is required for the AIM-305-1 option. 


Table 5-1 | 
ATM Interface Accessory Kits 
Type Description OPT-951-311-1 OPT-951-312-1 
Single-mode fiber: 
Single-Mode Fiber Optic Cables (Yellow), Male ST to Male ST 4 
Single-Mode Fiber Splitter (Black Body, Black Cable, Yellow Connector), Male ST to 2 Male STs; 2 
Cable marked “2” is 10% Tap, Cable marked “1” is 90% Through 
Single-Mode Fiber Attenuator (Metal with Yellow Band), -15 dB, Female ST to Male ST 2 
Single-Mode ST to SC Adaptor (Blue Connector, Yellow Band labeled “SINGLE MODE’), 4 
Female ST to Male SC 
Single-Mode ST to FC/PC Adaptor, Male ST to Male FC/PC 4 
Multi-mode fiber: 
Multi-Mode Fiber Optic Cables (Black), Male ST to Male ST 4 4 
Multi-Mode Fiber Splitter (Black Body, Black Cable, Black Connector), Male ST to 2 Male STs; 2 2 
Cables marked “1” and “2” each 50% 
Multi-Mode (or Single-Mode) SC to ST Adaptor (Beige Connector, Yellow Band on Blue Body), 4 4 
Male SC to Male ST 
Multi-Mode ST to FC Adaptor, Male ST to Male FC 4 4 
Single-mode and multi-mode fiber: 
Single-Mode or Multi-Mode Coupler (all Metal), Female ST to Female ST 4 4 
Single-Mode or Multi-Mode Coupler (all Metal), Female SC to Female SC 4 4 
Single-Mode or Multi-Mode Coupler (all Metal), Female FC/PC to Female FC/PC 4 4 
Miscellaneous: 
Carrying case 1 
Fiber Accessory Box 1 1 
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5.5 Installation of ATM Interface Modules (AIMs) 


An ATM Interface Module is already installed in your ATM unit in the top enclosure as 
shown in Figure 5-7. Note the two card ejectors and captive screws located on each side of 
the AIM front panel; these hold the AIM board firmly in place. Power down your unit; 
make certain your unit is OFF before you begin to change the AIM board. 


fai care ejectors 


Loosen captive screws 


Figure 5-7 Open the access door to the ATM top enclosure: front panels for the ACE board and installed AIM module. The card ejectors 
and captive screws are located on either side of each ATM Interface Module. 


(A) Static Electricity Precautions 
Before you begin, read Appendix H1, “Eliminating Static Electricity,” in the INTERVIEW 
8000 Series Technical Manual: Advanced Programming, Volume II (951-B0427-01). Apply 
these precautions and techniques for eliminating static (using a grounded wrist strap and 
an antistatic mat), in removing, handling, and installing the AIM boards. 


Turn OFF the power to your unit before you begin. 


(B) Remove the Installed AIM 
To remove the installed AIM, refer to Figure 5-7 and do the following: 


¢ Loosen the two captive screws (indicated in Figure 5-7) under the AIM card 
ejectors on the outside edges of the AIM front panel. 


¢ Brace your thumbs against and under the inside edges of the two card ejectors 
(indicated in Figure 5-7) on each side of the ATM Interface Module front panel; 
you can brace your fingers against the front and back of the top enclosure. 


¢ Push/pull out on these levers with your thumbs with an even tension until they 
release the board from the unit. Note that this may take a great deal of pressure 
as the AIM boards are secured tightly with a 240-pin connector; however, the 
module will slide out easily after the board connector is disengaged. 
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Grasp the levers between your thumbs and index fingers and slowly slide the 
board out of the unit. Grasp the sides of the front panel for a better hold on the 
module as it comes out of the unit; the board is steadied by card guides on the 
inside walls of the top enclosure. (These card guides are visible in Figure 5-8.) 


Remove the board and place on an antistatic surface or in the material in which 
the replacement AIM was packaged and store properly for future use. 


(C) Install the New AIM 


To install the new AIM, refer to Figure 5-7 and Figure 5-8 and do the following: 


e 


_ Power up the unit and allow the unit’s self-tests to verify correct installation. If the unit 


Remove the board from the antistatic material in which it was packaged. 


Grasp the sides of the front panel of the module and insert the back side edges of 
the board in the two top card guides located inside the top enclosure as shown in 
Figure 5-8: on the inside wall on the right and on the side of the fan assembly on 
the left. (Two lower card guides also hold the ACE board). 


AIM board card guides 


Figure 5-8 Installing an AIM module in the ATM top enclosure. Note the two AIM board card guides and captive screws. 


Slowly slide the board into the unit, making sure the card ejectors are pivoted 
forward, parallel with the front panel of the module (not out to either side of the 
board). Press on the flat surface of the card ejector and not on the front panel of 
the module. 


When you feel resistance, continue to press on the flat surface of the card ejector 
to seat the board until the connection to the 240-pin connector feels secure and 
the front panel is flush with that of the ACE board. 


Tighten the captive screws in place (see Figure 5-8). 


does not power up properly, try reinstalling the board. If the unit still does not power up 
correctly, call Telenex Tech Support. 
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6 Cabling the INTERVIEW ATM Models 


The cabling of the INTERVIEW ATM models is dependent upon several factors: the ATM 

_ Interface Module (AIM) installed, the type and strength of the signal to which you are connecting, 
the type of connectors on the premises, and the purpose of your testing—Are you monitoring? Are 
you emulating a network? a TELCO? a workstation? 


Cabling is one of the most crucial aspects of testing ATM data. This section discusses the various 
factors involved in cabling your INTERVIEW ATM model for monitoring or emulating to meet the 


requirements of your specific situation. It presents many different cabling scenarios which you can 
adapt as needed to ensure successful testing. 


We will first address the different aspects of cabling for testing ATM data. 


6.1 ATM interface Modules (Al M) 


The type of AIM installed in your INTERVIEW is governed by the type of signal to be 
tested. 


(A) Single-Mode Fiber Optical Signal 


If you are testing single-mode fiber optical data, the AIM-302-1 (shown in Figure 6-1) 
should be the installed module. AIM-302-1 is a combination interface used for either 
metallic or optical data: DS-3 Metallic (44.736 Mbps), E3 Metallic (34.368 Mbps), 
STS-1 Metallic (51.84 Mbps), SONET OC-3c Optical, and SDH STM-1 Optical 
Interfaces. Refer to Section 5.4(A) for a detailed explanation of this interface 
module. 


Figure 6-1 AIM-302-1: DS-3/E3/STS-1 Metallic Interface and SONET/OC-3c and SDH/STM-1 Optical Interface 


Take care not to touch the connectors on both the fiber optical cable ends and the 
INTERVIEW as this could cause interference in the transmissions; see Section 6.2 for 
handling and care of the cables. If they are touched or contaminated, clean the 
connectors (when the unit is turned off) using the methods described in Section 6.3. 
KEEP ALL CONNECTORS CAPPED WHEN NOT IN USE! 
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And especially heed the following warning: 


WARNING: Note the DANGER warning notice on the door of the ATM 
top enclosure regarding the LASER emanating from the single-mode 


optical connector. Avoid direct exposure to the single-mode LASER 
beam (or its reflection) as it could dam age your eyesight from both the 
connector on the ATM Interface Module (AIM) and the connector on 
the cable itself. 


Keep the single-mode optical switch of the AIM-302-1 in the OFF 
position (LED is dark when off) until you have cabled up the 
_ single-mode TX/LASER connector and are ready to transmit. 


(B) Multi-Mode Fiber Optical Signal 


If you are testing multi-mode fiber optical data, either the AIM-302-1 or the 
AIM-306-1 will be the installed module. AIM-302-1 is shown in Figure 6-1 and is 
described in the preceding paragraph; AIM-306-1 (shown in Figure 6-2) is a 
combination interface used for either metallic or multi-mode optical data: 
DS-3/E3/STS-1 Metallic Interface, and SONET OC-3c and SDH STM-1 Optical 
Interfaces (multi-mode). Refer to Section 5.4(C) for a detailed explanation of this 
interface module; refer to Sections 6.2 and 6.3 for cable care and cleaning methods. 


SONET. ET/SOH 
MULTIMODE 


sTS-1 {SDH OC-3c/STM-1 SON 
) ©|o9 “~ os ™: 
RX RX TX/MM RX TX/MM 


Figure 6-2 AIM-306-1: DS-3/E3/STS-1 Metallic Interface and SONET OC-3c and SDH STM-1 Multi-Mode Optical Interface 
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(C) Data over Coaxial Copper Wiring 


If you are testing with standard coaxial copper wiring only, then any of these three 
ATM Interface Modules can be used: AIM-302-1, AIM-305, or AIM-306-1. The 
AIM-305-1 (shown in Figure 6-3) has only coaxial connectors for DS-3 (44.736 
Mbps), E3 (34.368 Mbps), and STS-1 (51.84 Mbps) Metallic Interface. Refer to 
Section 5.4(B) for an explanation of this interface module. 


Figure 6-3 AIM-305-1: DS-3/E3/STS-1 Metallic Interface 
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6.2 Fiber Optic Cables and Accessories Care and Precautions 
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Note the following topics for handling fiber optic cables and accessories: 
e Bending/Breaking the fiber optics within the cables 
¢ Contamination of or scratching the connectors 


e Danger to your eyesight 


(A) Bending/Breaking the Fibers within the Cables 


Fiber optic cables are NOT meant to withstand a tight bend as they are made of glass 
fibers; too sharp a bend will break the fibers. Be extra cautious when working with 
both multi-mode and single-mode fiber optic cables so as to keep only a “gentle” 
bend in the cable. 


(B) Contamination of or Scratching the Connectors 


Take extra care not to touch the connectors on both the fiber optical cable ends and 
the INTERVIEW as well as the accessory connector ends as this could cause 
interference in the transmissions. KEEP ALL CONNECTORS CAPPED WHEN 
NOT IN USE! | 


From the optical signal’s point-of-view, dirty connections are like dirty windows: less 
light gets through a dirty window than a clean one. Prevention against contamination 
of the ferrule is the best remedy. (The ferrule is the end of the connector which 
emits the signal.) 


Another danger of contamination is a jelly-like substance from some plastic covers 
that can adhere to the ferrule; it is a by-product of making the plastic dust cover. A 
blast of cleaning air or a quick dunk in alcohol will not remove this residue. Most 
often it is found on the sides of the ferrule, but this jell-like residue could combine 
with common dirt to cause the connector ferrule to stick in the mating adapter and 
possibly break off as one attempts to remove it. Fortunately, covers provided by 
Telenex do not have this problem; however, some replacement dust covers have this 
contamination problem. | 


The connectors should be cleaned before mating, to prevent contamination, as 
described below in Section 6.3. | 


(C) Danger to Your Eyesight 


ALWAYS connect a fiber to the output of the device before power is applied. Under 
no circumstances should the device ever be powered without the fiber cable attached. This 
insures that all light is confined within the fiber waveguide, virtually eliminating all 
potential hazard. The laser beam can bounce off other objects and still be dangerous. 
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NEVER look in the end of a fiber to see if light is coming out! 


Most fiber optic laser wavelengths (1300 nm and 1550 nm) are totally invisible to the 
unaided eye and will cause permanent damage to one’s vision. Shorter wavelength 
lasers (e.g., 780 nm) are visible and are very damaging. Always use instrumentation, 
such as an optical power meter to verify light output; the INTERVIEW ATM 
single-mode laser output is 1300 nm. 


NEVER look into the end of a fiber on a powered device with any sort of magnifying 
device, such as a microscope, eye loupe, or magnifying glass; this WILL cause a 
permanent, irreversible burn on the retina. Completely disconnect the unit from the 
power source to examine a fiber. 


66.3 Fiber Optic Cables and Accessories Cleaning 


The following equipment and cleaning method are recommended by several fiber optic 
cable and accessory manufacturers. 


(A) Required Equipment 
¢ Kimwipes or any lens-grade, lint-free tissue. The type sold for eyeglasses work well. 
¢ Denatured Alcohol | 
e 30X Microscope 
¢ Canned Dry Air 
(B) Recommended Cleaning Technique 


The following steps are recommended by several manufacturers to clean fiber optic 
cable and accessories. 


¢ Fold the tissue twice so it is four layers thick. 
e Saturate the tissue with alcohol. 


e First clean the sides of the connector ferrule. Place the connector ferrule in the 
tissue and apply pressure to the sides of the ferrule. Rotate the ferrule several 
times to remove all contamination from the ferrule sides. 


¢ Move toa clean part of the four-ply tissue, still saturated with alcohol, and put 
the tissue against the end of the connector ferrule. Place your fingernail against 
the tissue so that it is directly over the ferrule, and scrape the end of the 
connector until it squeaks, like a crystal glass that has been rubbed when it is wet. 


¢ Use the microscope to verify the quality of the cleaning. If it isn’t completely 
clean, repeat the steps with a clean tissue. Repeat until you have a cleaning 
technique that yields good, reproducible results. 


¢ Mate the connector immediately! 
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e Clean, canned, pressurized air can be used to remove lint or loose dust from the 
port of a transmitter or receiver to be mated with the connector. Never insert 
any liquid into the ports. 


Cables, Splitters, Connector Adaptors, and Attenuators 
AR Test Systems adheres to this convention of color-coordinated cables: 

° coetialicables are generally all black 

¢ black cables with black optical connectors are for multi-mode optical testing 

e all-yellow cables with yellow optical connectors are for single-mode optical testing 

° black splitter cables with yellow optical connectors are for single-mode optical testing 


Coaxial cables and monitor access pads are included in the ATM Interface Module 
options. 


Telenex Corporation currently offers two interface accessory kits for testing optical ATM 
data, OPT-951-311-1 and OPT-951-312-1. 


¢ OPT-951-311-1 is for use in single-mode fiber optic and in multi-mode fiber optic 
testing 


© OPT-951-312-1 is for multi-mode fiber optic testing only 


Table 5-1 gives a complete listing of the cables, splitter cables, connector adaptors, 
couplers, and attenuators contained in each of these kits. Their purposes follow. 


e Splitter cables divide or split the signal and its level. 


¢ Connector adaptors adapt the connector to join another connector type, i.e., from ST 
to SC, from ST to FC/PC. 


¢ Couplers are back-to-back female connectors used to mate two cables with male 
connectors on each. 


e¢ Attenuators are devices used to lower (attenuate) the signal to the proper level for 
receiving. The attenuator contained in the single-mode accessory kit attenuates the 
signal by -15 dB. 


We will look at examples of these pieces of equipment. There are three types of fiber 
optic connectors in these kits: ST (round), SC (square), and FC/PC (round fiber 
contact/physical contact). Note that the cable lengths have been shortened for purposes of 
illustration. 
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(A) Coaxial Cabling 


The cable illustrated in Figure 6-4 is an RG-59 75 Ohm Coaxial Cable for DS-3, E3, 
and STS-1 testing. It has two male BNC connectors. (Referred to as “R” in cable 
diagrams beginning with Figure 6-21.) 


Male BNC 


Figure 6-4 RG-59 75 Ohm Coaxial Cable for DS-3, E3, and STS-1, Male to Male (BNC). 


Figure 6-5 shows a cut-away version of PL-985-11302, a monitor access pad for DS-3, 
E3, and STS-1. This view allows visibility of the resistor on the front female BNC 
connector which connects to the INTERVIEW’s AIM; two other female BNC 
connectors flank the two sides of the pad with the data flowing in from the left and 
out to the right. Use this pad for non-intrusive monitoring as shown in Figure 6-21. 
Once the pad has been cabled into the line, it prevents the test equipment from 
interfering with the data flow, even when the test equipment is disconnected and 
reconnected. (Referred to as “Q” in cable diagrams beginning with Figure 6-21.) 


Female BNC Data Flow 


(input) 


Female BNC 


(to INTERVIEW) Female BNC 


(output) 


Figure 6-5 Monitor Access Pad for DS-3, E3, and STS-1, Female/Female/Female (BNC). 
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(B) Single-Mode Fiber Optic Cables, Attenuators, Adaptors, and 
Couplers 


There are various types of fiber optic cables, attenuators, adaptors, and couplers 
designed for single-mode fiber optic testing. 


1. Single-Mode Fiber Optic Cable. Figure 6-6 illustrates single-mode fiber optic cables. 
The cable and its two male ST connectors are all yellow; this cable is AMP’s cable 
labeled AMP-L1, 502796-X, where X indicates the metric length of the cable. 
(Referred to as “T” in cable diagrams beginning with Figure 6-21.) 


| Male ST 


CAUTION: Fiber optic cables are made 
of glass fibers and will break unless only 
a “gentle” bend (greater than I inch) is in 
the cable. 


DO NOT TOUCH CONNECTOR 
ENDS AND KEEP CONNECTOR 
ENDS CAPPED UNLESS IN USE. 


» Yellow 


Figure 6-6 Single-Mode Fiber Optic Cables (Yellow), Male ST to Male ST (Yellow). 


WARNING: Note the DANGER waming notice on the door of the ATM top enclosure 
scaled the LASER from the single-mode optical connector. Avoid direct exposure to the 
single-mode LASER beam as it could damage your eyesight from both the connector on the 


ro ry ry pom vw * , . . - » ttaald 
j NTE ERVIEW AIM unit and the connector on the cable itself. 


WARNING: Keep the single-mode optical switch of the AIM-302-1 in the OFF position until 
you have cabled up the single-mode TX/LASER connector and are ready to transmit. (LED is 
dark when off.) 
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2. Single-Mode Fiber Optic Splitter Cable. The single-mode fiber splitter cable has a black 
body with a black cable and yellow connectors, one male ST to two male STs. The cable 
shown in Figure 6-7 is used in emulation mode and is equivalent to AMP’s cable 
labeled 7-107798-6. (Referred to as “W” in cable diagrams beginning with Figure 6-21.) 


Take care to note that the split portion of the cable has a cable marked “2” and a cable 
marked “1.” This distinction is crucial as the cable marked “2” is a 10% tap cable and 
the cable marked “1” is a 90% through cable. When splitting a signal transmitted by 
the INTERVIEW (which is a long-reach signal, one above -6 dB), and rerouting it back 
to the INTERVIEW, the 10% tap cable “2” must be the cable attached to the unit. 
Note that an attenuator is not necessary for the 10% tap cable as the tap sufficiently 
lowers the signal level which the INTERVIEW then receives—see subsection 3., below. 


CAUTION: Fiber optic cables are made of glass fibers and will break unless only a “gentle” bend (greater than 
1 inch) is in the cable. 


DO NOT TOUCH CONNECTOR ENDS AND KEEP CONNECTOR ENDS CAPPED UNLESS IN USE. 


See CAUTION notices with Figure 6-6 as the danger applies to the Single-Mode Splitter Cable, also. 


- Male ST | | Male ST 


a AMP 7-107798—6 ie 
® OOKXKXXX 


10% tap cable, “2” . 


90% through cable, “1” 


Yellow | 


Black 


Figure 6-7 Single-Mode Fiber Splitter (Black Body, Black Cable, Yellow Connector), Male ST to 2 Male STs. 
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3. Single-Mode Fiber Attenuator. The ST/ST single-mode fiber attenuators are metal 
with a yellow band; one side is a female ST connector and the other side is a male 
ST connector. (Referred to as “U” in cable diagrams beginning with 
Figure 6-21.) 


This attenuator is for use with the INTERVIEW’s AIM-302-1 when testing a 
single-mode long-reach signal (above -6 dB) which is returned to the 
INTERVIEW. (The INTERVIEW’s ATM Interface Module emits a long-reach 
signal of 0 dB.) The -15 dB attenuator included in the kit decreases (attenuates) 
the signal by 15 decibels, to lower it to a level between -6 dB and -38 dB, the 
sensitivity range of the INTERVIEW’s receiver. 


If unsure as to the signal level of the line to be tested, use a signal tester to 
determine the decibel level. Otherwise, you may spend many hours of frustration 
trying to get the test to work and may risk harm to your equipment. 


Male ST Female ST 


yellow 


Figure 6-8 Single-Mode Fiber Attenuator (Metal with Yellow Band), -15 Db, Female ST to Male ST. 


4. Single-Mode Fiber ST to SC Adaptor. The single-mode ST to SC adaptor 
(Figure 6-9) has a blue male SC connector on one end, a female ST connector on 
the other end, and a yellow band labeled “SINGLE MODE” in the center. 
(Referred to as “V” in cable diagrams beginning with Figure 6-21.) 


Male SC Female ST 


blue —— yellow 


Figure 6-9 Single-Mode ST to SC Adaptor (Blue Connector, Yellow Band labeled “SINGLE MODE”), Female ST to Male SC. 


5. Single-Mode Fiber ST to FC/PC Adaptor. The single-mode ST to FC/PC adaptor 
(Figure 6-10) has a male ST connector on one end, a male FC/PC connector on 
the other end, and a gold body with a yellow band labeled “SINGLE MODE” in 
the center. (Referred to as “P” in cable diagrams beginning with Figure 6-21.) 


Male ST Male FC/PC 
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6. Single-Mode (or Multi-Mode) ST to ST Coupler. The single-mode (or multi-mode) 
ST to ST coupler is shown in Figure 6-11; note this is the same coupler as 
described and shown in Figure 6-18. It is all metal and has a female ST 
connector at either end so as to join two male-ended single-mode (or 
multi-mode) cables. (Referred to as “S” in cable diagrams beginning with 

Figure 6-21.) 


Female ST Female ST 


= = 


Figure 6-11 Single-Mode (or Multi-Mode) Coupler (all Metal), Female ST to Female ST. 


7. Single-Mode (or Multi-Mode) SC to SC Coupler. The single-mode (or multi-mode) 


SC to SC coupler is shown in Figure 6-12; note this is the same coupler as 
described and shown in Figure 6-19. It is all metal and has a female SC 
connector at either end (rectangular in shape) so as to join two male-ended 
single-mode (or multi-mode) cables. (Referred to as “O” in cable diagrams 
beginning with Figure 6-21.) 


Female SC Female SC 


Figure 6-12 Single-Mode (or Multi-Mode) Coupler (all Metal), Female SC to Female SC. 


Single-Mode (or Multi-Mode) FC/PC to FC/PC Coupler. The single-mode FC/PC 
to FC/PC coupler is shown in Figure 6-13; note this is the same coupler as 
described and shown in Figure 6-20. It is all metal and has a female FC/PC 
connector (circular) at either end so as to join two male-ended single-mode (or 
multi-mode) cables. (Referred to as “N” in cable diagrams beginning with 
Figure 6-21.) 


Female FC/PC Female FC/PC 


Figure 6-13 Single-Mode (or Multi-Mode) Coupler (all Metal), Female FC/PC to Female FC/PC. 
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(C) Multi-Mode Fiber Optic Cables, Adaptors, and Couplers 


There are various types of fiber optic cables, attenuators, adaptors, and couplers 
designed for multi-mode fiber optic testing. Please note the danger of damage to 


one’s eyesight with single-mode fiber optic testing is not present when you are testing 
with multi-mode fiber optics. 


1. Multi-Mode Fiber Optic Cable. Figure 6-14 illustrates multi-mode fiber optic 
cables. The cable and its two male ST connectors are all black and are equivalent 
to AMP’s cable labeled AMP-L1, 502144-X, where X indicates the metric length 
of the cable. (Referred to as “X” in cable diagrams beginning with Figure 6-21.) 


CAUTION: Fiber optic cables are made of glass fibers and will break unless only a “gentle” bend (greater than I 
inch) is in the cable. 


DO NOT TOUCH CONNECTOR ENDS AND KEEP CONNECTOR ENDS CAPPED UNLESS IN USE. 


Male ST 


Figure 6-14 Multi-Mode Fiber Optic Cables (Black), Male ST to Male ST. 
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2. Multi-Mode Fiber Optic Splitter Cable. The multi-mode fiber splitter cable shown 
in Figure 6-15 has a black body with a black cable and black connectors, one male 
ST to two male STS. It is equivalent to AMP’s cable labeled PN 502324-3. 
(Referred to as “Z” in cable diagrams beginning with Figure 6-21.) 


Take care to note that the split portion of the cable has two cables on one side, 
splitting the signal equally between them to 50% each. 


CAUTION: Fiber optic cables are made of glass fibers and will break 
unless only a “gentle” bend (greater than I inch) is in the cable. 


DO NOT TOUCH CONNECTOR ENDS AND KEEP CONNECTOR 
ENDS CAPPED UNLESS IN USE. 


Male ST Male ST Male ST 


% 


nae PN 502324—3iig 
& AMP XXXXXXXKX 


oo} 


Figure 6-15 Multi-Mode Fiber Optic Splitter Cable (Black Body, Black Cable, Black Connector), Male ST to 2 Male STs. 
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3. Multi-Mode Fiber SC to ST Adaptor. Figure 6-16 illustrates the multi-mode SC to ST 
adaptor. It has a beige male SC connector on one end, a metallic male ST connector 
on the other end, and a blue body with a yellow band labeled “62.5/125” in the center. 
(Referred to as “Y” in cable diagrams beginning with Figure 6-21.) 


Male SC Male ST 


beige yellow blue 


Figure 6-16 Multi-Mode ST to SC Adaptor (Beige Connector, Yellow Band on Blue Body), Male SC to Male ST. 


4. Multi-Mode Fiber ST to FC Adaptor. The multi-mode ST to FC adaptor shown in 
Figure 6-17 has a male ST connector on the other end, a male FC connector on 
one end, and a blue body with a yellow band labeled “62.5/125” in the center. 
(Referred to as “M” in cable diagrams beginning with Figure 6-21.) 


Male ST Male FC 


=] 


blue ‘yellow 


Figure 6-17 Multi-Mode ST to FC Adaptor, Male ST to Male FC. 


5. Multi-Mode (or Single-Mode) ST to ST Coupler. The multi-mode (or single-mode) ST 
to ST coupler is shown in Figure 6-18; note this is the same coupler as previously 
described and shown in Figure 6-11. It is all metal and has a female ST connector at 
either end so as to join two male-ended multi-mode (or single-mode) cables. 
(Referred to as “S” in cable diagrams beginning with Figure 6-21.) 


Female ST Female ST 
Figure 6-18 Multi-Mode (or Single-Mode) Coupler (all Metal), Female ST to Female ST. 


6. Multi-Mode (or Single-Mode) SC to SC Coupler. The multi-mode (or single-mode) SC 
to SC coupler is shown in Figure 6-19; note this is the same coupler as previously 
described and shown in Figure 6-12. It is all metal and has a female SC connector at 
either end so as to join two male-ended multi-mode (or single-mode) cables. 
(Referred to as “O” in cable diagrams beginning with Figure 6-21.) 


Female SC Female SC 


Figure 6-19 Multi-Mode (or Single-Mode) Coupler (all Metal), Female SC to Female SC. 
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7. Multi-Mode (or Single-Mode) FC/PC to FC/PC Coupler. The multi-mode (or 
single-mode) FC/PC to FC/PC coupler is shown in Figure 6-20; note this is the 
same coupler as previously described and shown in Figure 6-13. It is all metal 
and has a female FC/PC connector at either end so as to join two male-ended 
multi-mode (or single-mode) cables. (Referred to as “N” in cable diagrams 
beginning with Figure 6-21.) 


Female FC/PC Female FC/PC 


Figure 6-20 Multi-Mode (or Single-Mode) Coupler (all Metal), Female FC/PC to Female FC/PC. 


6.5 Sensitivity of the Single-Mode Fiber Optical Signal 


The sensitivity level of the INTERVIEW’s AIM-302-1 combined single-mode and 
multi-mode fiber optical receiver is a range between -6 dB and -38 dB. If the signal level is 
higher, an attenuator must be used to lower the signal to this range so as not to damage 
the equipment—see subsection 6.4(B)3. 


The INTERVIEW’s AIM-302-1 transmits a single-mode long-reach signal at 0 dB. 


You need to know the length of your cable and the type of signal you will be receiving. If 
you are unsure as to the type of signal you will be receiving (long-reach, mid-reach, or 
short-reach), use a signal-level measuring device to determine the exact range to avoid 
hours of frustration and possible damage to your equipment. Mid-reach, short-reach, and 
multi-mode transmission can be done without attenuation; long-reach transmission will 
probably need attenuation if using a cable less than 10 kilometers in length. 


6.6 Type of Connectors on the Premises 


Cables tend to have male connectors and the equipment provides female connectors. 
Cables can be coupled together with the female-female coupler provided in Telenex 
Corporation’s optional interface accessory kits. 


Coaxial copper (metallic) wire transmissions generally have BNC connectors. 


Fiber optical transmissions commonly use ST, SC, or FC/PC connectors. Traditional ST 
connectors are round and need a slight twist to lock on. The newer SC connectors are 
square in shape and simply snap on. FC/PC connectors are keyed in and then screwed in 
to secure the connection; single-mode requires FC/PC (Physical Contact) while 
multi-mode can use an FC-type connector only without the actual physical contact. 
Adaptors are included in Telenex Corporation’s optional interface accessory kits. 


6.7 Coaxial Cabling Diagram for Monitoring 


The following is a sample cabling diagram for monitoring transmissions with coaxial 
(metallic) cables. 
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Monitoring with a Patch Panel 


Mode: Monitor 
Connector: Coaxial 


DS-3/E3/STS-1 
A B 
Ix ™! RX 


NOTE: Padding Resistors 
(or their equivalents) are 
required for non-intrusive 
monitoring; this does not 
disturb the line under test. 


Padding 
> Resistor 


\ccrreramamncrinunemmetnanornacutmnnisncoRtSc aR 


nono 


RX 
™X 
rec cserceenenereninnmencninenmnens 


| 
Padding 
Resistor 
Workstation 


a 


fe 
DS-3/E3/STS-1 Pad for Monitor Access (non-intrusive) Workstation _ 
Female/Female/Female (BNC) 


| __ Workstation | A: RX via Pad 


Figure 6-21 Monitoring with a Patch Panel (Pad) with Metallic Wire (Coaxial Cables). 


RG-59 75 Ohm Coaxial Cables for DS-3, E3, and STS-1, 
Male to Male (BNC) 
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6.8 Coaxial Cabling Diagrams for Emulation 


The next few pages contain sample cabling diagrams for emulating transmissions with 
coaxial (metallic) cables. These can be adapted to other specific scenarios. 


Emulating a Workstation and Monitoring Transmission Internally 


Mode: Emulate A 
Connector: Coaxial 
Clock Source: Receive Data 


DS-3/E3/STS-1 


RX 


T™ 


Network 


a eae 
| RG-59 75 Ohm Coaxial Cables for DS-3, E3, and STS-1, 
| | Male to Male (BNC) 


Figure 6-22 Emulation a Workstation with Metallic Wire (Coaxial Cables) and monitoring transmission internally. 
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Emulating a Workstation and Monitoring Transmission Externally 


Mode: Emulate A 
Connector: Coaxial 
Clock Source: Receive Data 


DS-3/E3/STS-1 
A B 
IRx ™! RX 


Network 


SS 


DS-3/E3/STS-1 Pad for Monitor Access (non-intrusive) A: TX Network 
Female/Female/Female (BNC) 


RG-59 75 Ohm Coaxial Cables for DS-3, E3, and STS-1, Network —_| 


Male to Male (BNC) 
Pad | 5 Reva Pad 


Figure 6-23 Emulation a Workstation with Metallic Wire (Coaxial Cables) and monitoring transmission externally. 
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Emulating the Network 


Mode: Emulate A 
Connector: Coaxial 
Clock Source: Internal 


DS-3/E3/STS-1 


Workstation 


aaa SS Oe 


RG-59 75 Ohm Coaxial Cables for DS-3, E3, and STS-1, 
Male to Male (BNC) Workstation 


Figure 6-24 Emulation the Network with Metallic Wire (Coaxial Cables). 
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Emulating a Network and Monitoring Transmission Externally 


Mode: Emulate A 
Connector: Coaxial 
Clock Source: Receive Data 


DS-3/E3/STS-1 


Workstation 


DS-3/E3/STS-1 Pad for Monitor Access (non-intrusive) A: TX Workstation 
Female/Female/Female (BNC) | 


RG-59 75 Ohm Coaxial Cables for DS-3, E3, and STS-1, 
Male to Male (BNC) Worksite —Wertten [Fae 


Figure 6-25 Emulation a Workstation with Metallic Wire (Coaxial Cables) and monitoring transmission externally. 
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6.9 Single-Mode Fiber Optic Cabling Diagrams for Monitoring 


The next few pages contain sample cabling diagrams for monitoring transmissions with 
single-mode fiber optic cables. These can be adapted to other specific scenarios. 


Monitoring in Repeater Mode 
with Single-Mode Fiber 


Mode: Monitor 
Connector: Fiber 
[NOTE: Turn switches ON after cabling is completed.] 


WARNING: Single-mode Transmission LASER is active unless switch is OFF. (LED is dark when off.) 


Do NOT activate LASER switches until cabling is completed and you are ready to transmit and you 
are using Single-Mode Fiber. 


a a 


Single-Mode Fiber Optic Cables | _ Network stwork 
(Yellow), Male ST to Male ST B: LASER — a Workstation 
| Workstation _| B: RX 


A: LASER TX/SM Network 


Single-Mode Fiber Attenuator (Metal with Yellow Band), 
-15 Db, Female ST to Male ST 


Single-Mode ST to SC Adaptor (Blue Connector, 
Yellow Band), Female ST to Male SC 
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SONET OC-3c SONET OC-3c 
DS-3/E3/STS-1 SINGLE/MULTI-MODE — SINGLE/MULTI-MODE 


A 


OPTIONAL: “U” Attenuators needed 
when transmitter is long reach 
if distance is less than ~ 10Km. 


Turn ON only 
e after cabling 
¢ is completed. 


OPTIONAL: “V” Adaptors 
for SC connectors 


Workstation 


Figure 6-26 Monitoring in Repeater Mode with Single-Mode Fiber Optic Cables: 
Signal travels in RX A, out TX B, in RX B, out TX A. 
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Monitoring Using Splitters 
Close to Workstation with Single-Mode Fiber 


Mode: Monitor 
Connector: Fiber 


WARNING: Single-mode Transmission LASER is active unless switch is OFF. (LED is dark when off.) 
Do NOT activate LASER switches. 


| Single-Mode Adaptor, | 
Male ST to Male FC/PC | 

Single-Mode or Multi-Mode Coupler (all Metal), | 

Female ST to Female ST | 

Single-Mode Fiber Optic Cables (Yellow), Splitter 


| OV Single-Mode ST to SC Adaptor (Blue Connector, | 
Yellow Band), Female ST to Male SC | 
w | Single-Mode Fiber Splitter (Black Body, Black Cable, 
| Yellow Connector), Male ST to 2 Male STs Workstation | 
Cable marked “2” is 10% Tap, Workstation A: RX 10% and | 
Cable marked “1” is 90% Through | 


Network 
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SONET OC-3c SONET OC-3c 
DS-3/E3/STS-1 SINGLE/MULTI-MODE SINGLE/MULTI-MODE 
A B 


2 8 
¢ 
- ¢ 10% tap marked “2” 
10% tap marked “2” ¢ ® 
s 8 
& 
¢ J 
# 3 
i % 
$ ¢ 
8 @ 
3 a 
$ ? 
FY W ¢ 
Je. ee 
S geese ade 


: 
ox % 
e® ©. 
. * 


f evoover”™ 


T @ os & . 
3 90% through marked “1” . 
@ S a 
. 


& 
2 
$ @ 
& 8 
fof 
g t 


: 
A 


S OPTIONAL: “V” Adaptors for SC connectors 
or “P” Adaptors for FC/PC connectors 


Workstation 


Network 


Figure 6-27 Monitoring Using Splitters Close to Workstation with Single-Mode Fiber Optic Cables. 
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Monitoring at TELCO Using Splitters 
Close to TELCO with Single-Mode Fiber 


Mode: Monitor 
Connector: Fiber 


WARNING: Single-mode Transmission LASER is active unless switch is OFF. (LED is dark when off.) 
Do NOT activate LASER switches. — 


oe ae 
; Ss Single-Mode or Multi-Mode Coupler (all Metal), 
Female ST to Female ST | 


ae | Single-Mode Fiber Optic Cables (Yellow), Splitter 
| | Male ST to Male ST Splitter Workstation | 


Single-Mode ST to SC Adaptor (Blue Connector, | 

Yellow Band), Female ST to Male SC | 
Single-Mode Fiber Splitter (Black Body, Black Cable, | Workstation B: RX 10% and | 
Yellow Connector), Male ST to 2 Male STs | [via cable] TELCO | 


Cable marked “2” is 10% Tap, TELCO © A: RX 10% and | 


Cable marked “1” is 90% Through Workstation 
[via cable] 
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SONET OC-3c SONET OC-3c 
DS-3/E3/STS-1 SINGLE/MULTI-MODE SINGLE/MULTI-MODE 
B 


: 3 
r : 10% tap marked “2” 
10% tap marked “2” ¢ 8 
: , 
4 ) 
bd 7) 
$ 6 
§ 8 
¢ @ 
sd @ 
8 & 
8 W e 
SMM 222. 20% through marked “1” 
S user is 
cm % 
oo ., Ww | A | 
Te et See 
: ima 90% through marked “1” . *| 
re, : 7 
® 
2 eT . 
$ e 


OPTIONAL: “V” Adaptors 
for SC connectors 


Workstation 


Figure 6-28 Monitoring at TELCO Using Splitters Close to TELCO with Single-Mode Fiber Optic Cables. 
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6.10 Single-Mode Fiber Optic Cabling Diagrams for Emulation 


The next few pages contain sample cabling diagrams for emulating transmissions with 
single-mode fiber optic cables. These can be adapted to other specific scenarios. 


Emulating a Workstation and Monitoring Transmission Externally 
with Single-Mode Fiber 


Mode: Emulate A 

Connector: Fiber 

Clock Source: Receive Data 

[NOTE: Turn switch ON after cabling is completed.] 


WARNING: Single-mode Transmission LASER is active unless switch is OFF. (LED is dark when off.) 


Do NOT activate LASER switches until cabling is completed and you are ready to transmit using 
Single-Mode Fiber. 


| Single-Mode or Multi-Mode Coupler (all Metal), 
Female ST to Female ST | 
Single-Mode Fiber Optic Cables Network | 
(Yellow), Male ST to Male ST | 


Single-Mode Fiber Attenuator (Metal with Yellow Band), 
-15 Db, Female ST to Male ST 


Single-Mode ST to SC Adaptor (Blue Connector, 
Yellow Band), Female ST to Male SC 


Single-Mode Fiber Splitter (Black Body, Black Cable, 
Yellow Connector), Male ST to 2 Male STs 
Cable marked “2” is 10% Tap, 
Cable marked “1” is 90% Through 


| A: LASER TX/SM Network and 


B: RX 10% 
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SONET OC-3c SONET OC-3c 


DS-3/E3/STS-1 SINGLE/MULTI-MODE SINGLE/MULTI-MODE 
A B A | B 
ree a ame 
TX/ LASER TX/ LASER 
RR eR PX mts PX TSM 
ig | i aa EL 
0 0 Ol 9 a[Segll a a[sear— 
U Ea Tum ON only | | i 
OPTIONAL: “U” Attenuators needed _| after cabling 
if distance is less than ~ 10 Km. 2 ‘scompleted. | 


10% tap marked “2” 


90% tap marked “1” 


OPTIONAL: “V” Adaptors 
for SC connectors; also, 
may need additional “T” 
cable as shown 


Figure 6-29 Emulating a Workstation with Single-Mode Fiber Optic Cables and monitoring transmission externally. 
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Emulating a Workstation and Monitoring Transmission Internally 
with Single-Mode Fiber 


Mode: Emulate A 

Connector: Fiber 

Clock Source: Receive Data | 

[NOTE: Turn switch ON after cabling is completed.] 


WARNING: Single-mode Transmission LASER is active unless switch is OFF. (LED is dark when off.) 


Do NOT activate LASER switches until cabling is completed and you are ready to transmit using 
Single-Mode Fiber. 


Single-Mode Fiber Optic Cables 
(Yellow), Male ST to Male ST | A: LASER TX/SM 


Single-Mode Fiber Attenuator (Metal with Yellow Band), 


-15 Db, Female ST to Male ST | = 
Vf Single-Mode ST to SC Adaptor (Blue Connector, 
| Yellow Band), Female ST to Male SC | 
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SONET OC-3c SONET OC-3c 
DS-3/E3/STS-1 SINGLE/MULTI-MODE  § SINGLE/MULTI-MODE 
re B A | B 
ayers, TX/ taseR’ | ty LASER! 
eee __tsm PY MM __ SM 
iy | let 
OO O| ® @Seog]] @ 
AIM-302-1 , in i 
1 Q 
U Ey TumnONonly EAU 
OPTIONAL: “U” Attenuators needed |_| after cabling |_| 
it distance is less than ~ 10 Km. _? =iscompleted. , 


OPTIONAL: “V” Adaptors 
for SC connectors 


Network 


Figure 6-30 Emulating a Workstation with Single-Mode Fiber Optic Cables and monitoring transmission internally. 
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Emulating a Network and Monitoring Transmission Externally 
with Single-Mode Fiber 


Mode: Emulate A 

Connector: Fiber 

Clock Source: Internal 

[NOTE: Turn switch ON after cabling is completed. ] 


WARNING: Single-mode Transmission LASER is active unless switch is OFF. (LED is dark when off.) 


Do NOT activate LASER switches until cabling is completed and you are ready to transmit using 
Single-Mode Fiber. 


Description 


Single-Mode or Multi-Mode Coupler (all Metal), 


| Female ST to Female ST 
Lk 


Single-Mode Fiber Optic Cables: 
(Yellow), Male ST to Male ST 


-15 Db, Female ST to Male ST 


Single-Mode ST to SC Adaptor (Blue Connector, | | 
Yellow Band), Female ST to Male SC 


Single-Mode Fiber Attenuator (Metal with Yellow Bana), 
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Yellow Connector), Male ST to 2 Male STs 
Cable marked “2” is 10% Tap, 


B: RX 10% 


Cable marked “1” is 90% Through 


none asiactk aei iRERe MeN EO mOsm AEE aD eismBU DPE army encore TORE AES SNES EME I SDL EEA A ALE ISLE NE SAE ANS ESSN EAN ALANA NDTIS ANY 


| Single-Mode Fiber Splitter (Black Body, Black Cable, A: LASER TX/SM | Workstation and 


ecient. 
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| SONET OC-3c SONET OC-3c 
DS-3/E3/STS-1 SINGLE/MULTI-MODE SINGLE/MULTI-MODE 
A B A B 
[ | TX/ LASEF TX/ 
__ RX TX RX RX aan sm OX 
-O O O| @a@Seos]| @® 
U Be Turn ON only : / 
OPTIONAL: “U” Attenuators needed L after cabling 
if distance is less than ~ 10 Km. oe completed. 
pi 10% tap marked “2” 
- 90% tap marked “1” 
U 
a 
e 
od 
T Pig 
¢ 
¢ 
e 
e 


OPTIONAL: “V” Adaptors 
for SC connectors; also, 
may need additional “T” 
cable as shown 


Workstation 


Figure 6-31 Emulating a Network with Single-Mode Fiber Optic Cables and monitoring transmission externally. 
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Emulating a Network and Monitoring Transmission Internally 
with Single-Mode Fiber 


Mode: Emulate A 
Connector: Fiber 
Clock Source: Internal 
.[NOTE: Turn switch ON after cabling is completed.] 


WARNING: Single-mode Transmission LASER is active unless switch is OFF. (LED is dark when off.) 


Do NOT activate LASER switches until cabling is completed and you are ready to transmit using 
Single-Mode Fiber. 


Single-Mode Fiber Optic Cables Workstation 


(Yellow), Male ST to Male ST Workstation 


Single-Mode Fiber Attenuator (Metal with Yellow Band), —_| 
-15 Db, Female ST to Male ST | 
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| SONET OC-3c SONET OC-3c 
DS-3/E3/STS-1 SINGLE/MULTI-MODE — SINGLE/MULTI-MODE 
A B A B 

ee aa ry TX LASER’ TX/ LASER 
Re BL tse RX am T/sm BX wm TSM 
me | ® [Fees] [Seet— 

| es SX) | | | 

a | 


U U 


OPTIONAL: “U” Attenuators needed L} Turn ON only LI 
if distance is less than ~ 10 Km. e atercabling 
is completed» 


OPTIONAL: “V” Adaptors 
for SC connectors; also, 
may need additional “T” 
cable as shown 


Norkstati 


o 


Figure 6-32 Emulating a Network with Single-Mode Fiber Optic Cables and monitoring transmission internally. 
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6.11 Multi-Mode Fiber Optic Cabling Diagrams for Monitoring 


The next few pages contain sample cabling diagrams for monitoring transmissions with 
multi-mode fiber optic cables. These can be adapted to other specific scenarios. 


Monitoring in Repeater Mode 
with Multi-Mode Fiber 


Mode: Monitor 
Connector: Fiber 


WARNING: Single-mode Transmission LASER is active unless switch is OFF. (LED is dark when off.) 
Do NOT activate LASER switches. 


a 


Single-Mode or Multi-Mode Coupler (all Metal), 
Female ST to Female ST 


| Network... A: RX 
B: TX/MM Workstation 


| Workstation B: RX 
A: TX/MM Network 


Multi-Mode ST to SC Adaptor (Blue Connector, | | 
Yellow Band), Male SC to Male ST | | | 
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6 Cabling the INTERVIEW ATM Models 


SONET OC-3c SONET OC-3c 
DS-3/E3/STS-1 SINGLE/MULTI-MODE SINGLE/MULTI-MODE 
A B 
RX TX/ LASER RX TX/ LASER 


M TX/SM | 


T™ RX RX MM M 
O Ol P Fees] 


x 
X, 
x 
sf # u 
1) rs 
17 Ss Y 


OPTIONAL: “S” Couplers and 
“Y” Adaptors for SC connectors 


Network 


Workstation 


Figure 6-33 Monitoring in Repeater Mode with Multi-Mode Fiber Optic Cables: 
Signal travels in RX A, out TX/MM B, in RX B, out TX/MM A. 
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Monitoring Using Splitters 
Close to Network Termination with Multi-Mode Fiber 


Mode: Monitor 
Connector: Fiber 


WARNING: Single-mode Transmission LASER is active unless switch is OFF. (LED is dark when off.) 
Do NOT activate LASER switches. 


a 1 a 


Multi-Mode Fiber Optic Cables (Black), Male ST to Male ST | Workstation. Splitter 


Splitter Workstation 


Network 


eure eee or Multi-Mode Coupler (all Metal), 
Female ST to Female ST 


Multi-Mode ST to SC Adaptor (Blue Connector, 
Yellow Band), Male SC to Male ST 


B: RX and 
Workstation 


Multi-Mode Fiber Splitter (Black Body, Black Cable, 
Black Connector), Male ST to 2 Male STs 
Cables marked “1” and “2” each 50% 


[via cable] 


| Workstation A: RX and 
| [via cable] Network 
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6 Cabling the INTERVIEW ATM Models 


SONET OC-3c SONET OC-3c 
DS-3/E3/STS-1 SINGLE/MULTI-MODE —§ SINGLE/MULTI-MODE 
A B 
aac Eee ax TX LASER) py TX! LASER 


MM TX/SM 


OPTIONAL: “S” and “Y” Adap- 
tors for SC connectors 


Workstation 


Figure 6-34 Monitoring Using Splitters Close to Network Termination with Multi-Mode Fiber Optic Cables. 
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6.12 Multi-Mode Fiber Optic Cabling Diagrams for Emulation 


The next few pages contain sample cabling diagrams for emulating transmissions with 
multi-mode fiber optic cables. These can be adapted to other specific scenarios. 


Emulating a Network and Monitoring Transmission Externally 
with Multi-Mode Fiber 


Mode: Emulate A 
Connector: Fiber 
Clock Source: Internal 


WARNING: Single-mode Transmission LASER is active unless switch is OFF. (LED is dark when off.) 
Do NOT activate LASER switches. 


aa NO WE 


” Single-Mode or Multi-Mode Coupler (all Metal), 
Female ST to Female ST 


Multi-Mode Fiber | Multi-Mode Fiber Optic Cables (Black), Male ST to Male ST | Cables (Black), Male ST to Male | Multi-Mode Fiber Optic Cables (Black), Male ST to Male ST | pe Erne 


| X 
ulti-Mode ST to SC Adaptor (Blue Connector, 
Yellow Band), Male SC to Male ST 


ulti-Mode Fiber Splitter (Black Body, Black Cable, | | Workstation and 


Black Connector), Male ST to 2 Male ST B: RX 
Cables marked “1” and “2” each 50% | 
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6 Cabling the INTERVIEW ATM Models 


SONET OC-3c SONET OC-3c 
DS-3/E3/STS-1 . | SINGLE/MULTI-MODE — SINGLE/MULTI-MODE 
. b A B 
TX/ LASER TX/ LASER’ 
RX RX wim Txsm FX TX/SM 
15 0 0] B eSea)] Gefsear— 


OPTIONAL: “S” Couplers and “Y” 
Adaptors for SC connectors; also, 
may need additional “X” cable as 
shown 


Workstation 


Figure 6-35 Emulating a Network with Multi-Mode Fiber Optic Cables and monitoring transmission externally. 
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Emulating a Network and Monitoring Transmission Internally | 
with Multi-Mode Fiber 


Mode: Emulate A 
Connector: Fiber 
Clock Source: Internal 


WARNING: Single-mode Transmission LASER is active unless switch is OFF. (LED is dark when off.) 
Do NOT activate LASER switches. 


aa a eae 


Single-Mode or Multi-Mode Coupler (all Metal), 
Female ST to Female ST | 


Multi-Mode Fiber Optic Cables (Black), Male ST to Male ST | | Workstation _ A: er a 


A XMM 


Y | Multi-Mode ST to SC Adaptor (Blue Connector, | | 
Yellow Band), Male SC to Male ST 
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6 Cabling the INTERVIEW ATM Models 


SONET OC-3c SONET OC-3c 
DS-3/E3/STS-1 SINGLE/MULTI-MODE SINGLE/MULTI-MODE 
A B 
2 S [—) ¢£ocel aw, “nema! 
RX TX RX RX TX/ LASER RX TX/ LASER 


OPTIONAL: “S” Couplers and “Y” 
Adaptors for SC connectors 


Workstation 


Figure 6-36 Emulating a Network with Multi-Mode Fiber Optic Cables and monitoring transmission internally. 
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Emulating a Workstation and Monitoring Transmission Externally 
with Multi-Mode Fiber 


Mode: Emulate A 
Connector: Fiber 
Clock Source: Receive Data 


WARNING: Single-mode Transmission LASER is active unless switch is OFF. (LED is dark when off.) 
Do NOT activate LASER switches. 


a 


Single-Mode or Multi-Mode Coupler (all Metal), 
Female ST to Female ST 


Multi-Mode Fiber Optic Cables (Black), Male ST to Male ST | Network | Network 
Multi-Mode ST to SC Adaptor (Blue Connector, 
Yellow Band), Male SC to Male ST 


Multi-Mode Fiber Splitter (Black Body, Black Cable, A: TX/MM Network and 


Black Connector), Male ST to 2 Male ST 


B: RX 
Cables marked “1” and “2” each 50% , 
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6 Cabling the INTERVIEW ATM Models 


SONET OC-3c SONET OC-3c 
DS-3/E3/STS-1 SINGLE/MULTI-MODE SINGLE/MULTI-MODE 
A 


OPTIONAL: “S” Couplers and “Y” 
Adaptors for SC connectors; also, 
may need additional “xX” cable as 
shown 


Network 


Figure 6-37 Emulating a Network with Multi-Mode Fiber Optic Cables. 
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7 ATM Interface Setup — AIM-302-1 


To reach the ATM Interface Setup screen, you must first access the Setup Menu (shown in 
Figure 7-1) for the INTERVIEW ATM models. To do so, press fro and (Fi). (If you are in the 
Easy View menu system, you must first press before pressing feo) and [Fi).) 


XK Setup Menu Xx 


LINE Line Setup Screens 
Line Setup Record Setup 
Display Setup 

ita Interface Control 

BCC BCC Control 

EEBUFE Front-end Buffer Setup 

BERT Bit Error Rate Test Setup 


AIM 3802 Coaxial, multi-mode or single mode fiber 


Select Desired Setup Function 


i 


Figure 7-1 Softkey F6 on the Setup Menu indicates which ATM Interface Module is installed; shown here is AJM 302 for AIM-302-1 
(OPT-951-302-1). 


Note in Figure 7-1 that (Fs) is labeled AIM 302. This means the currently installed AIM is the ATM 
Interface Module (AIM): DS-3/E3/STS-1 and SONET OC-3c and SDH STM-1 Single-Mode and 
Multi-Mode Optical (AIM-302-1). Press [Fé] to access the ATM Interface Setup screen for that 
installed AIM. 


The fields on the ATM Interface Setup screen enable the user to select the mode, along with the 
type of connector and framing, and all other parameters to monitor and emulate ATM cells in the 
INTERVIEW ATM models as listed in this section. Figure 7-4, Figure 7-5, and Figure 7-8 list all 
possible ATM Interface Setup selection parameters when in Monitor mode, Emulate A and 
Internal Loop A modes, and Emulate B and Internal Loop B modes, respectively for AIM-302-1. 
Each of these selections is discussed in the following pages. 
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Testing ATM without Concurrent WAN Protocols 


Before you set up the ATM interface, consider that you may configure the INTERVIEW 
8800 PLUS ATM to use additional processing space for ATM testing which would be 
otherwise allocated for WAN testing. Unless you are going to test other underlying WAN 
protocols via the Test Interface Module, you may “turn off” the WAN test processors and 
allocate that memory to the ATM functions. 


From the Setup Menu shown in Figure 7-1, press [F1] to access the Line Setup screen and 
press (F7) DISABLE. Then press row), [Fi] SETUP, and [Fé] to access the ATM Interface 
Setup screen for the installed AIM. 


Note that the Interface Control, BCC Control, Front-end Buffer Setup, and Bit Error Rate Test Setup 
lines on the Setup Menu screen (shown in Figure 7-1) do not appear and the softkey labels 
for (F2), (F3), (F4), and (Fs) are blank as you have just disabled these standard functions on the 
Line Setup screen. 


Testing WAN Protocols Concurrently with ATM 


Before you setup the ATM interface on the INTERVIEW 8800 PLUS AIM, press [Fi] to 
access the Line Setup screen and make your selections as always for the protocol to be 
tested via the Test Interface Module. Then press [rcoms, [Fi] SETUP, and [Fé] to access the 
ATM Interface Setup screen for the installed AIM. 


(Note that on the Setup Menu, [Fs] will only be labeled BERT if BERTDCE or 
BERTDTE has been selected as the Mode on the Line Setup Screen; 
otherwise [F5} will have no label and no line of explanation for Bit Error Rate 
Testing will appear on the screen.) | 


Mode 


ED is displayed, no other fields are selectable or visible. Whichever of 
the other odes you re determines which subsequent fields appear. 


Figure 7-2 Disable mode; note there are no related fields. 


The other modes and their related fields are described in the following subsections. 
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7.4 Monitor Mode 


Figure 7-3 is an example screen with some of the fields available in the Monitor mode. All 
possible Monitor mode fields and their parameters are given in the diagram illustrated in 
Figure 7-4. 


*x AIM Interface Setup xXx 


Maintain: 
Reload: 


Mode: 


ons, 
a | 


iConnector: Cell Format: 
Framing: = 
HHigh Gain Side A: 
Cell Mapping: 5 
Line Impedance: 


Select Line Framing 


Figure 7-3 Sample Monitor mode ATM Interface Setup screen for AIM-302-1. 


(A) Connector 


Select the type of connector you are using. Select from “comeaL: : 

field defaults to coax. Coaxial connectors deliver electrical aeadie over 1 copper wire; 
fiber connectors deliver optical signals over glass fiber. The type of connector 
determines the line framing selections explained in subsection (B), below. 


(B) Framing 


Select the line framing in this field; the default is DS3 for coax cable and STS-3C for 
fiber. if you: are e using a scneanindts er: Etne alpen field offers three choices: 


(C) High Gain Side A (and B) 


Use the defaults High Gain Side A:. ON. “on for receivers on lines with normal 
levels of 0 dB and below. For lines with higher than normal levels, turn off the gain 
for Side A, Side B, or both to avoid saturation of the receiver. This field is only 
applicable for coaxial connectors. 
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Mode: 


|| Cell Mapping: 


Maintain: 


Reload: 


Framing: 


Line impedance: 
Select Line impedance: 


Select Line Framing: 


| |High Gain Side A: Select High Gain on Side A: ON OFF 
: B: Select High Gain on SideB: ON OFF 


Select Cell Mapping Delineation - Use 57-Octet PLCP for SMDS: 
53-OCTET DIRECT 57-OCTET PLCP 


ATM Interface Setup 


Select Expansion Unit Operating Mode: MONITOR, EMULATEA EMULATE B INTLOOPA INT LOOP B DISABLED 


Connector: Select Connector: COAXIAL FIBER 


DS3 44.736 MBPS 


E3 34.368 MBPS  STS-1 51.840 MBPS 


STS-3C 155.520 MBPS STM-1155.520MBPS_ | 


SPE Cell. Mapping: 
Select SPE Cell Mapping: 
86 COLUMNS 84 COLUMNS 


75 OHMS 120 OHMS 


Maintain Interface State AfterRunm? YES NO 


Expansion Unit Reload Control: NEVER ATRECOMPILE EVERY RUN 


Cell Format: Select ATM UN! Or SMDS Cell Format: ATMUNI SMDS 


| HEC Correction: 


een, 
h 


Enable HEC Correction For Single-Bit Cell Header Errors? ENABLE DISABLE 


Payload Scrambling: Enable Scrambling/Descrambling For The Cell Payload? ENABLE DISABLE 


1-4 


Figure 7-4 ATM Interface Setup menu for Monitor mode for AIM-302-1. 


(D) Cell Mapping 


(E) 


(F) 


This field only appears when a DS3 or E3 coaxial cable is selected in the Framing field. 
The cell mapping delineation choices are - 
Choose the - selection when testing on SMDS (Switched 
Multimegabit Data Service) lines; the field defaults to 53-octet direct. 


SPE Cell Mapping 


This field only appears when an STS-1 coaxial cable is selected in the Framing field. 
ee edecummate echt Envelop (SPE) cell mapping delineation choices are 


Line Impedance 


When an E3 coaxial cable is selected in the Framing field, you must also select the line 
poe teste in this field; the Line Impedance field ees eg when lAloieeck 
ES Sage8MBPS 20.GHMS ; the default is 
15 Shae and it is the aoemel selection. At this writing 120 ohms is fused only in 
France. 
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(G) Maintain 


If you wish to maintain the interface state after the run, By coer the default, 
otherwise change the Maintain field selection to | S 


(H) Reload 


bite can cpkegirin i she seh meee unit ects sete dre times. Choose Reload: 


(I) 


Sus = cell format; the field defaults to ATM User Network 
AMMONL is selected, the next two fields appear. 


(J) HEC Correction 


If bias wish to enable Header Error Control correction for single-bit cell header 

eakeie , the default; otherwise, change the HEC Correction field to 
Dis ike ; . The HEC. consists of one byte; this process uses the standard CRC-8 
aizedlthine over the four bytes of the header for correction. This field only appears 
Fe is selected. 


(K) Payload Scrambling 
You es snebie print and descrambling for the cell payload by wag the 


Emulate A and Internal Loop A Modes 


The diagram illustrated in Figure 7-5 lists all possible Emulate A mode and Internal Loop 
A mode fields and their parameters. Figure 7-6 is an example screen with some of the 
fields available in the Emulate A and Internal Loop A modes. 


NOTE: Internal Loop A and B modes loop the signals internally to the 
unit. They are useful in testing the unit for correct operation and for 
becoming familiar with the unit when unable to connect to a live network. 


When connected to a live network, be aware that the transmit circuit is 
active: the signal you are looping back to test is also being transmitted out 
on the network. 


(A) Connector 


Select the type of connector you are using. Select from ¢oa@AL and) | > 

field defaults to coax. Coaxial connectors deliver electrical ignaieg over r copper wire; 
fiber connectors deliver optical signals over glass fiber. The type of connector 
determines the line framing selections explained in subsection (B), below. 
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ATM in 


Mode: Select Expansion Unit Operating Mode: MONITOR _EMULATEA EMULATEB INTLOOPA_ INTLOOPB DISABLED 


Connector: Select Connector: COAXIAL FIBER 


STS-3C 155.520 MBPS STM-1 155.520 MBPS | 


Framing: _ Select Line Framing: 


E3 34.368 MBPS STS-1 51.840 MBPS 


|High Gain Side A: Select High Gain on Side A: ON OFF 
B: Select High Gain on Side B: ON OFF 


SPE Cell Mapping: 
Select SPE Cell Mapping: 
86 COLUMNS 84 COLUMNS 


Cell Mapping: 


| Select Cell Mapping Delineation - Use 57-Octet PLCP for SMDS: 
| 53-OCTET DIRECT _57-OCTET PLCP 


Line Impedance: 
Select Line Impedance: 75OHMS 120 OHMS 


Monitor Transmission! Select Transmit Monitor: INTERNALLY EXTERNALLY 


Clock Source: Select Transmit Clock Source: INTERN OSCILLATOR RECEIVE DATA EXTERNAL SYNC 


| Build Out: Select Line Build Out Based On Cable Length: 


LESS THAN 225 FT GREATER THAN 225 FT 


Maintain: 
Reload: 
Cell Format: Select ATM UNI Or SMDS Cell Format: 


HEC Correction: 
Enable HEC Correction For Single-Bit Cell Header Errors? 
ENABLE DISABLE 


|| Payload Scrambling: 


Enable Scrambling/Descrambling For The Cell Payload? 
ENABLE DISABLE 


Maintain interface State After Run? YES NO 


Expansion Unit Reload Control: NEVER ATRECOMPILE EVERY RUN 


| | Tx Idle Cell Type: 
Select CLP=0, CLP=1, Or Custom Xmit Idle Cell Type: 


UNASSIGNED IDLE USTOM 


|| Transmit Idle Header Values: 


GFC: Override GFC For Transmitted Idle Cells With (0-F): 0 


Override VPI For Transmitted idle Cells With (00-FF): 00 


Tx Idle Cell Type: 
Select Empty Or Custom Xmit idle Cell Type: 


Transmit Idle Header Values: 
ACF: Override ACF For Transmitted Idle Cells With (00-FF): 00 


NCI: Override NCI For Transmitted Idle Cells With (000000-FFFFFF): 


000000 


idie Cell Payload: 
Override 48-Octet idle Cell Payload Value With (00-FF): 00 


Override VCI For Transmitted Idle Cells With (0000-FFFF): 0000 


Override PT For Transmitted Idle Celis With (0-7): 0 


: Override CLP For Transmitted Idle Celis With (0-1): 0 


| | N : 
idle Cell Payload: OTES. 
Override 48-Octet Idle Cell Payload Value With (00-FF): 00 1 Not available in INT LOOP A mofe. 


Figure 7-5 ATM Interface Setup menu for Emulate A and Int Loop A modes for AIM-302-1. 
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(B) Framing 


Select the line framing in this field; the default is DS3 for coax cable and STS-3C for 
ashe if = are peared a Soaxtal connector, the a field offers three choices: 
os PS, eee : St ses. If you are in fiber mode, 


(C) High Gain Side A (and 


Aehih Be otetabete 
DORR 
e pies i 


- Use the defaults High Gain Side A: | ON w= for receivers on lines with normal 
levels of 0 dB and below. For fee with higher than norma! levels, turn off the gain 
for Side A, Side B, or both to avoid saturation of the receiver. This field is only 
applicable for coaxial connectors. 


(D) Cell Mapping 


This field only appears when a DS3 or E3 coaxial cable i is s selected in 1 the Framing field. 
The cell mapping delineation choices are | 6:6 and 97-0Grel 
Choose the | Fetce selection iy ied on SMDS (Switched 
Multimegabit Data Service) lines; the field defaults to 53-octet direct. 


(E) SPE Cell Mapping 


This field only appears when an STS-1 coaxial cable is selected in the Framing field. 
baka ch ne ee Envelop (SPE) cell mapping delineation choices are 


(F) Monitor Transmission 


This field only appears when in emulate mode; you must elect whether to monitor the 
transmission internally or externally. 


Whee you are in Emulate A mode and you select the default Monitor Transmission: 


w , the INTERVIEW automatically monitors the transmission. 


If instead you choose Monitor Transmission: ‘= 
the connection you are using. 


#., the following is applicable for 


I. Coaxial connector When you are using a coaxial connector and you select Monitor 
“EGERNALY , you must use a monitor pad to split off the monitoring 
cable to the DS-3/E3/STS-1 B: RX coaxial connection to monitor the 
transmission. This cabling situation is illustrated in Figure 6-23. 


2. Single-mode fiber connector. When you select Monitor Transmission: | EXtEANALLY 
must use a splitter cable to split off the monitoring cable to the single/multi-mode 
B: RX fiber connection. This single-mode cabling is illustrated for Emulate A 
mode in Figure 6-29, where the splitter cable eae off from A: TX/SM to B: RX 
to monitor the transmission. 


INTERVIEW 8000 Series — ATM (Broadband 


: 985—B0682—-01 


3. Multi-mode fiber connector. When you select Monitor Transmission: | EX?£6NALEY, you 
must use a splitter cable to split off the monitoring cable to the single/multi-mode 
B: RX fiber connection. This multi-mode cabling is illustrated for Emulate A 
mode in Figure 6-35, where the splitter cable splits off from A: TX/MM to B: RX 


to monitor the transmission. 


(G) Line Impedance 


When an E3 coaxial cable is selected in the Framing field, you must also select the line 
se ei in 1 this field; the Line Impedance field wie i dou when Faming: 


GA SbR MEPS OHMS Gms ; the default is 75 
ohms and i iti 1S s the normal select: At this writing? 120 ohms i iS used only in France. 
(H) Clock Source 
Select ine transmit Clock Source: | =, Or 


The field defaults to internal oscillator, in niwhich the unit uses 


(1) Build Out 


Select the line build out based on the cable length, whether the cable length is less 
than 425 feet or r whether it is greater than (or equal 225 feet. Choose either Build 
ESS AN 2eseF (the default) or ses Noe 


(J) Maintain 


If you wish to maintain the interface state after the run and maintain the customer 
: link accept the default, | ¥&8 _; otherwise change the Maintain field selection to 
and the unit will change to Monitor mode after the run. 


(K) Reload 


You c can oo the eePansion unit oe sear times. HOOsE Reload: 
iE AE RECOMPRL YAU eH, is recommended. 


ssa feoertatetincaiibiin 
ect = Mo ae alto alata eee 
eee estits etree alae 


Matt hateta Maha taatatat a Pah 


ear re airy 


(M) HEC Correction 


If you wish to enable Header Error Control correction for single-bit cell header 
ENABLE , the default; otherwise, change the HEC Correction field to 

: £ . The HEC consists of one byte; this process uses the standard CRC-8 

algorithm over ee four ris of the header for correction. This field only appears 
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XX AIM Interface Setup xXx 


Maintain: 


Mode: 
| Reload: 


Cell Format: 
HEC Correction: 
Payload Scrambling: 


‘Connector: ( 
Framing: D: 
High Gain Side 
ICell Mapping: 


Monitor Transmiss ic fi LY I eader Values: 


i GQ00 PT: @ CLP:2 | 
|Build Out: ad: 9@ 


Figure 7-6 Sample Emulate A mode ATM Interface Setup screen for AIM-302-1. These same fields are applicable for Internal Loop A 
mode for AIM-302-1. 


ad Scrambling 


(N) Pay 


You pay enarie tiene and petepanances for the cell payload by — the 


(O) Tx Idle Cell Type 
The selections presented are dependent upon the cell format selected as described in 
subsection (L), above. 


33 ey 


1. ATM UNI Cell Format. When Cell Format: sou is selected, you may select 
Tx Idle Cell Type: ® (the default) for CLP =0, 6 for CLP=1, or 
__ 66570 to design your own. When | 6tst0M__ is selected, six header value 


subfields appear, as described below in subsection (P). 


“sMos.- is selected, select ™ Idle Cell Type: 


neg sn ttt Oe 
rs oa hs hs 


2. ee ee 


BS A 


below i in n subsection (P). 


(P) Transmit Idle Header Values 


The subfields presented are dependent upon the cell format selected as described in 
subsection (O), above. Each cell format displays its own specific Transmit Idle 
Header Value fields. 
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(P) Transmit Idle Header Values 


The subfields presented are dependent upon the cell format selected as described in 
subsection (QO), above. Each cell format displays its own specific Transmit Idle 
Header Value fields. 


ATM UNI Cell Format. When Tx Idle Cell Type: =: = Is selected, when you are 
- emulating (A or B) or using internal loopbek: mae “and when you are using the 
ATM UNI cell format, six subfields of the Transmit idle Header Values heading appear. 


You can select to transmit your own idle header values for GFC (Generic Flow 
Control), VPI (Virtual Path Identifier), VCI (Virtual Circuit Identifier), PT (Payload 
Type), CLP (Cell Loss Priority), and the 48-octet Idle Cell Payload value. 


I. GFC. You may override GFC (Generic Flow Control) for transmitted idle cells by 
entering a single-digit hex character, 0-F, in this field. The default is 0. 


2. VP You may override VPI (Virtual Path Identifier) for transmitted idle cells by 
entering a two-digit hex character, 00-FF, in this field. The default is 00. 


3. VC. You may override VCI (Virtual Circuit Identifier) for transmitted idle cells by 
entering a four-digit hex character, 0000-FFFF, in this field. The default is 0000. 


4. PT. You may override PT (Payload Type) for transmitted idle cells by etinne a 
single-digit hex character, 0-7, in this field. The default is 0. 


5. CLP You may override CLP (Cell Loss Priority) for transmitted idle cells by 
entering a Q or Z in this field. The default is 0, indicating the cell must be 
transmitted; J indicates the cell may be discarded. 


6. Idle Cell Payload. You may override the 48-octet Idle Cell Payload value by entering 
a two-digit hex character, 00-FF, in this field. The default is 00. 


SMDS Cell Format. When Tx Idle Cell Type: Gusto is selected, when you are 
emulating (A or B) or using internal isophace mode, and when you are using the 
SMDS cell format, three subfields of the Transmit Idle Header Values heading appear. 


J. ACE You may override ACF (Address Control] Field) for transmitted idle cells by 
entering a two-digit hex character, 00-FF, in this field. The default is 00 for an empty 
cell; enter 80 for a busy cell. 


2. NCI. You may override NCI (Network Control Information) for transmitted idle 
cells by entering a six-digit hex character, 000000-FFFFFF, in this field. The default 
is 000000 for empty cells; enter FFFFFO for full cells. 


3. Idle Cell Payload. You may override the 48-octet Idle Cell Payload value by entering 
a two-digit hex character, 00-FF, in this field. The default is 00. 
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7.6 Emulate B and Internal Loop B Modes 


Figure 7-7 is an example screen with some of the fields available in the Emulate B and 
Internal Loop B modes. All possible Emulate B mode and Internal Loop B mode fields 
and their parameters are given in the diagram illustrated in Figure 7-8. Note that only 
fiber optic connectors are available for selection. 


NOTE: Internal Loop A and B modes loop the signals internally to the 
unit. They are useful in testing the unit for correct operation and for 
becoming familiar with the unit when unable to connect to a live network. 


When connected to a live network, be aware that the transmit circuit is 
active: the signal you are looping back to test is also being transmitted out 
on the network. 


Xk AIM Interface Setup XxX 


Maintain: 
Reload: 


Cell Format: 


Mode: 


Connector: ___ 
Framing: x 


Tx Idle Cell Type: (ie 
Transmit Idle Header Val 
ACF :@2@ NCI: gg0000 
Idle Cell Payload: 3@ 


|Monitor Transmission :§ 
|Clock Source: : 


Select Line Framing 


Figure 7-7 eae Emulate B mode ATM Interface Setup screen for AIM-302-1. These same fields are applicable for Internal Loop B 
mode for AIM-302-1. 


(A) Connector 
For Renulate B and Internal Loopback B modes, the only viable type of connector iS 


line atone seb ea plainedi in subsection (B), below. 


(B) Framing 
Select the line framing in this field; the default is STS-3C For both — and — 
single-fibern mode connectors, you may select either $%8- = 
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ATM Interface Setup 


Mode: Select Expansion Unit Operating Mode: MONITOR EMULATEA 
Connector: Select Connector: FIBER 1 
Framing: Select Line Framing: | STS-3C 155.520 MBPS 


Monitor Transmission? Select Transmit Monitor: 


Clock Source: Select Transmit Clock Source: 
Maintain: Maintain Interface State After Run? YES 
Reload: Expansion Unit Reload Control: © NEVER 


Cell Format: Select ATM UNI Or SMDS Cell Format: 


| HEC Correction: 
Enable HEC Correction For Single-Bit Cell Header Errors? 
ENABLE DISABLE 


| Payload Scrambling: 
Enable Scrambling/Descrambling For The Cell Payload? 
ENABLE DISABLE 


|| Tx Idle Cell Type: 


Select CLP=0, CLP=1, ee ee Oe 
UNASSIGNED IDLE US | 


Transmit idle Header Values: 


GFC: Override GFC For Transmitted Idle Cells With (0-F): 0 


Override VPI For Transmitted Idle Cells With (00-FF): 00 
Override VCI For Transmitted idie Celis With (0000-FFFF): 0000 
Override PT For Transmitted Idle Celis With (0-7): 0 

: Override CLP For Transmitted idle Cells With (0-1): 0 


| Idle Cell Payload: 
| Override 48-Octet idle Cell Payload Value With (00-FF): 00 


NO 


MULATE B_ INTLOOPA 


INTLOOP B_ DISABLED 


STM-1 155.520 MBPS 


INTERNALLY EXTERNALLY 
__ INTERN OSCILLATOR RECEIVE DATA EXTERNAL SYNC 


AT RECOMPILE EVERY RUN 


Tx Idie Cell Type: 
Select Empty Or Custom Xmit Idle Cell Type: 


EMPTY CUSTOM 
Transmit idle Header Values: 
AFC: Override AFC For Transmitted Idle Cells With (00-FF): 00 


NCI: Override NCI For Transmitted idle Cells With (000000-FFFFFF): 
000000 
idle Cell Payload: 
Override 48-Octet Idle Cell Payload Value With (00-FF): 00 


NOTES: 


1 FIBER is the only viable connector for EMULATE B and 
INTERNAL LOOPBACK B modes; no other choice is available. 
Monitor Transmission field is not available in INT LOOP B mote. 


Figure 7-8 ATM Interface Setup menu for Emulate B and Int Loop B modes for AIM-302-1. 


(C) Monitor Transmission 


This field only appears when in emulate mode; you must elect whether to monitor the 
transmission internally or externally. ) 


When you are in Emulate 2 moe ne fiber cables and connectors and you: select the 


transmission. 


If instead you choose Monitor Transmission: 


the connection you are using. 


1. Single-mode fiber connector. When you select Monitor Transmission: ' = 


( , the following is applicable for 


*¥:, you 


must use a splitter cable to split off the monitoring cable to the single/multi-mode 
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A: RX fiber connection. This cabling is similar to the situation illustrated for 
Emulate A mode in Figure 6-29 (single-mode), except that the splitter cable 
would split off from B: TX/SM to A: RX to monitor the transmission. 


2. Multi-mode fiber connector. When you select Monitor Transmission: EXtERNALY 
must use a splitter cable to split off the monitoring cable to the eee alae 
A: RX fiber connection. This cabling is similar to the situation illustrated for 
Emulate A mode in Figure 6-35 (multi-mode), except that the splitter cable 
would split off from B: TX/MM to A: RX to monitor the transmission. 


©) Clock Source 


ca a IM, eee ee ea We NA wale 
ee aatee cs stetetnesentti tess ee 
ALTER Er att) 
TASTE Sh aCh 
Been Ss 


FERNAL 2 aatevaal Oscillator. in which the unit uses 
saterhl reper for timing; use this selection when emulating the network. When 
emulating a workstation, select Clock Source: 4 


(E) Maintain 


If you wish to maintain the interface state after the run and maintain the customer 
sad accept the default, ” | 


:; otherwise change the Maintain field selection to 
© and the unit will change to Monitor mode after the run. 


(F) Reload 


You c; can control the expansion unit daague times. Choose Reload: 
Se ae “4 jes ees eee : 


ae ee ee 
RUN =; the default, seve 


(H) HEC Correction 


If you wish to enable Header Error Control correction for single-bit cell header 
errors, select | eNaee , the default; otherwise, change the HEC Correction field to 
DISABLE . The HEC consists of one byte; this process uses the standard CRC-8 
algorithen over _ four blag of the header for correction. This field only appears 


(I) Payload Scrambling 
You eee a Oty and descrambling 4) the cell sat ts by eee the 
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(J) Tx Idle Cell Type 


The selections presented are dependent upon the cell format selected as described in 
subsection (G), above. 


i. 


_ Custom é to pa your own. 
| GUSTOM © is selected, three header value subfields appear, as described 
below in sibeection (K). 


(K) Transmit idle Header Values 


The subfields presented are dependent upon the cell format selected as described in 
subsection (J), above. Each cell format displays its own specific Transmit Idle Header 


Value fields. 


= 60816 is selected, when you are 
emulating (A or B) or using internal ame made: and when you are using the 
ATM UNI cell format, six subfields of the Transmit Idle Header Values heading appear. 


You can select to transmit your own idle header values for GFC (Generic Flow 
Control), VPI (Virtual Path Identifier), VCI (Virtual Circuit Identifier), PT (Payload 
Type), CLP (Cell Loss Priority), and the 48-octet Idle Cell Payload value. 


I. GFC. You may override GFC (Generic Flow Control) for transmitted idle cells 
by entering a single-digit hex character, 0-F, in this field. The default is 0. 


2. VP You may override VPI (Virtual Path Identifier) for transmitted idle cells by 
entering a two-digit hex character, 00-FF, in this field. The default is 00. 


3. VC. You may override VCI (Virtual Circuit Identifier) for transmitted idle cells by 
entering a four-digit hex character, 0000-FFFF, in this field. The default is 0000. 


4. PT: You may override PT (Payload Type) for transmitted idle cells by entering a 
single-digit hex character, 0-7, in this field. The default is 0. 


5. CLP You may override CLP (Cell Loss Priority) for transmitted idle cells by 
entering a 0 or J in this field. The default is 0, indicating the cell must be 


transmitted; / indicates the cell may be discarded. 


6. Idle Cell Payload. You may override the 48-octet Idle Cell Payload value by 
entering a two-digit hex character, 00-FF, in this field. The default is 00. 
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cestom is selected, when you are 
ae (A or +B) or using internal sieaetioe Hate, and when you are using the 
SMDS cell format, three subfields of the Transmit Idie Header Values heading appear. 


I. ACF You may override ACF (Address Control Field) for transmitted idle cells 


by entering a two-digit hex character, 00-FF, in this field. The default is 00 for an 
empty cell; enter 80 for a busy cell. 


2. NCI. You may override NCI (Network Control Information) for transmitted idle 
cells by entering a six-digit hex character, 000000-FFFFFF, in this field. The 
default is 000000 for empty cells; enter FFFFFO for full cells. 


3. Idle Cell Payload. You may override the 48-octet Idle Cell Payload value by 
entering a two-digit hex character, 00-FF, in this field. The default is 00. 


SEP ’95 7-15 


7-16 


SEP ’95 


_ 8 ATM Interface Setup — AIM-305-1 


8 ATM Interface Setup — AIM-305-1 


To reach the ATM Interface Setup screen, you must first access the Setup Menu (shown in 
Figure 8-1) for the INTERVIEW ATM models. To do so, press frees) and [Fi]. (If you are in the 
Easy View menu system, you must first press 4) before pressing fre#) and [Fi).) 


Xk Setup Menu Xx 


LINE Line Setup Screens 
Line Setup Record Setup 
Display Setup 

IZE Interface Control 

BCC BCC Control | 

EEBUFF Front-end Buffer Setup 

BERT Bit Error Rate Test Setup 


AIM 305 Coaxial 


Figure 8-1 Softkey F6 on the Setup Menu indicates which ATM Interface Module is installed; shown here is AJM 305 for AIM-305-1 
(OPT-951-305-1). 


Note in Figure 8-1 that {Fé} is labeled AIM 305. This means the currently installed AIM is the ATM 
Physical Layer Interface Module: DS-3, E3, and STS-1 (AIM-305-1). Press [Fé] to access the ATM 
Interface Setup screen for that installed AIM. 


The fields on the ATM Interface Setup screen enable the user to select the mode, along with the 
type of connector and framing, and all other parameters to monitor and emulate ATM cells in the 
INTERVIEW ATM models as listed in this section. Figure 8-4 and Figure 8-6 list all possible ATM 
Interface Setup selection parameters when in Monitor mode and either Emulate A or Internal 
Loop A modes, respectively, for AIM-305-1. Each of these selections is discussed in the following 


pages. 
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Testing ATM without Concurrent WAN Protocols 


Before you set up the ATM interface, consider that you may configure the INTERVIEW 
8800 PLUS ATM to use additional processing space for ATM testing which would be 
otherwise allocated for WAN testing. Unless you are going to test other underlying WAN 
protocols via the Test Interface Module, you may “turn off” the WAN test processors and 
allocate that memory to the ATM functions. 


From the Setup Menu shown in Figure 8-1, press [Fi] to access the Line Setup screen and 
press [F7) DISABLE. Then press [roe], [Fi] SETUP, and [Fé) to access the ATM Interface 
Setup screen for the installed AIM. 


Note that the Interface Control, BCC Control, Front-end Buffer Setup, and Bit Error Rate Test Setup 
lines on the Setup Menu screen (shown in Figure 8-1) do not appear and the softkey labels 
for (F2), (Fs), (F4), and [Fs] are blank as you have just disabled these standard functions on the 
Line Setup screen. 


Testing WAN Protocols Concurrently with ATM 


Before you setup the ATM interface on the INTERVIEW 8800 PLUS ATM, press [Fi] to 
access the Line Setup screen and make your selections as always for the protocol to be 
tested via the Test Interface Module. Then press ros), (Fi] SETUP, and [Fs] to access the 
ATM Interface Setup screen for the installed AIM. 


(Note that on the Setup Menu, [Fs] will only be labeled BERT if BERTDCE or 
BERTDTE has been selected as the Mode on the Line Setup Screen; 
otherwise [F5) will have no label and no line of explanation for Bit Error Rate 
Testing will appear on the screen.) 


Mode 


The Mode selection ned beeneteis bo bole to select the expansion unit operating mode. The 
choices are s i, BMULATEA NT LC |, and bisastep. (the default). 


When Mode: & © is displayed, no other fields are selectable or visible. Whichever of 
the other nodes you select determines which subsequent fields appear. 


LANTERNS AIR CI ROC EE RODEO NULLA REN e RED O NI I III INI 


Figure 8-2, Disable mode; note there are no related fields. 


The other modes and their related fields are described in the following subsections. 
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8.4 Monitor Mode 


Figure 8-3 is an example screen with some of the fields available in the Monitor mode. All 
possible Monitor mode fields and their parameters are given in the diagram illustrated in 
Figure 8-4. 


XK AIM Interface Setup Xx 


Maintain: 
Reload: 


Cell Format: 
HEC Correction: 
Payload Scrambling: 


|Framing: 
High Gain Side 
Cell Mapping: | 
iLine Impedance: 


Select Line Framing 


Figure 8-3 Sample Monitor mode ATM Interface Setup screen for AIM-305-1. 


(A) Framing 
Select the line framing for coaxial cable i in this field the con is DS3. The —— 
field offers three choices: = 563 44 ss. -,and: 

(B) High Gain Side A (and = 


Use the defaults High Gain Side A: ON and B: .oN. for receivers on lines with normal 
levels of 0 dB and below. For lines with higher than normal levels, turn off the gain 
for Side A, Side B, or both to avoid saturation of the receiver. 


(C) Cell Mapping 


This field only appears when a DS3 or E3 coaxial cable is selected 1 in the — field. 
The cell mapping Gelineation choices are | S3-OcTET DIRECT. «ss and | ETP 

Choose the | §#-OGiETPLCe. = selection when ‘estingo on n SMDS ena 
Multimegabit Data Sussiaeh lines; the field defaults to 53-octet direct. 


(D) SPE Cell Mapping 


This field only appears when an STS-1 coaxial cable is selected in the Framing field. 
Ane he echidagatie these Envelop (SPE) cell mapping delineation choices are 
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(E) Line Impedance 


When an E3 coaxial cable is selected in the Framing field, you must also select the line 
impedance 1 in ois field; the Line Impedance field only i when Framing: 


L #20 Gums - the default is 
45 enue and it is ite normal selection. At this writing, 120 shes is used only in 
France. 
n et 
Mode: Select Expansion Unit Operating Mode: ONITOR EMULATEA  INTLOOPA DISABLED 
Framing: Select Line Framing: _DS3 44.736 MBPS E334.368MBPS STS-1 51.840 MBPS 


| High Gain Side A: Select High Gain on Side A: ON OFF 
B: Select High Gain on SideB: ON OFF 


| SPE Cell Mapping: 
Select SPE Cell Mapping: 
86 COLUMNS 84 COLUMNS 


| Cell Mapping: 


| Select Cell Mapping Delineation - Use 57-Octet PLCP for SMDS: 
53-OCTET DIRECT 57-OCTET PLCP 


| Line Impedance: 
| Select Line Impedance: 750OHMS 120 OHMS 


Maintain: Maintain Interface State AfterRun? YES NO 
Reload: Expansion Unit Reload Control: NEVER ATRECOMPILE EVERY RUN 


Cell Format: Select ATM UN! Or SMDS Celi Format: ATMUNI SMDS 


| HEC Correction: Enable HEC Correction For Single-Bit Cell Header Errors? ENABLE DISABLE 


Payload Scrambling: Enable Scrambling/Descrambling For The Cell Payload? ENABLE DISABLE 


Figure 8-4 ATM Interface Setup menu for Monitor mode for AIM-305-1. 


(F) Maintain 


If you wish to maintain the interface state after the run, accept the default, . 


otherwise change the Maintain field selection to NO. 


(G) Reload 


You c can eontre! the expansion unit lg ba pai times. oe Reload: 
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: sis eee 


a ABLE , the default; otherwise, rn the HEC Correction field to 
DiGABEE : ‘The HEC consists of one byte; this process uses the standard CRC-8 
algorithm over the i haa of the header for correction. This field only appears 


(J) Payload Scrambling 
You may crime saerae® and descrambling for the cell Lecipniay by ae bie 


Emulate A and Internal Loop A Modes 


| Figure 8-5 is an example screen with some of the fields available in the Emulate A and 


Internal Loop A modes. All possible Emulate A mode and Internal Loop A mode fields 
and their parameters are given in the diagram illustrated in Figure 8-6. 


NOTE: Internal Loop A mode loops the signals internally to the unit. It is 
useful in testing the unit for correct operation and for becoming familiar 
with the unit when unable to connect to a live network. 


When connected to a live network, be aware that the transmit circuit is 
active: the signal you are looping back to test is also being transmitted out 
on the network. 


coarse ONES ane RO RRNRAIO een RPC oUNRIRICA SOO AUESE oie craneasORtlerMoNRA a APNOEA 
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Maintain: 
Reload: 


Cell Format: ATI 
HEC Correction: ENABLE 
Payload Scrambling: (aRisisima 


iia, 


Framing: DSS 
High Gain Side 
iCell Mappings: 


Tx Idle Cell Type: CUSTOM 
Transmit Idle Header Values: 
GFC:@ VP:G@0 VC: 8000 PT:@ CLP:2 
Idle Cell Payload: 24 


Figure 8-5 Sample Emulate A mode ATM Interface Setup screen. These same fields are applicable for Internal Loop A mode for 
AIM-305-1. 


(A) Framing 


Select the line framing for sean Month in this sia ae cena is ae a ae 
field offers three choices: = OS3 40736M8RS =, = ES Sages Mer CSS ey Sas ee 


(B) High Gain Side A (and B) 


Use the defaults High Gain Side A: ON and B: 6N_ for receivers on lines with normal 
levels of 0 dB and below. For lines with higher than normal levels, turn off the gain 
for Side A, Side B, or both to avoid saturation of the receiver. 


(C) Cell Mapping 


This field only appears when a DS3 or E3 coaxial sia 1S ee in the Framing field. 


The cell mapping coneenen choices are 0 S 
octerPice selection when iesuago on n SMDS (Switched 
Multimegabit Data me lines; the field defaults to 53-octet direct. 


(D) SPE Cell Mapping 


This field only appears when an STS-1 coaxial cable is selected in the Framing field. 
ae oo Payload ini (SPE) cell mapping delineation choices are 
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(E) Monitor Transmission 


This field only appears when in emulate mode; you must elect whether to monitor the 
transmission internally o or ener): In Emulate A mode when you select the default 
Monitor Transmission: | WieRNALLY , the INTERVIEW automatically monitors the 
transmission. 


When you are using a coaxial connector and you select Monitor Transmission: =XtERNALLY 
you must use a monitor pad to split off a cable to the DS-3/E3/STS-1 B: RX santa 
connection to monitor the transmission generated by the INTERVIEW from the 

A: TX connection. This cabling situation is illustrated in Figure 6-23. 


(F) Line Impedance 


When an E3 coaxial cable is selected in the Framing field, you must also select the line 
pee in this field; the Line Impedance field bale appears shes 1 Framing: 

Ee — 7 | or #2068 ; the default is 
5 ohms and it i is athe coenial selection. At this writing, 120 ohms is used only in 
France. 


(G) Clock Source 


ae 
me, OT 
Ss nid 


(H) Build Out 


Select the line build out based on the cable length, whether the cable length is less 
= i — or Dadaridarsgd it is greater _ sa si = 225 feet. Choose either Build 


(I) Maintain 


If you wish to maintain the sal aies State after the run and maintain the customer 


(J) Reload 


Ble can beet the expansion v unit eens penn times. sees Reload: 
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ATM Interface Setup 


Mode: Select Expansion Unit Operating Mode. MONITOR EMULATEA  —INTLOOPA_ DISABLED 


Framing: Select Line Framing: DS3 44.736 MBPS 


High Gain Side A: Select High Gain on SideA: ON OFF 
_ Br Select High Gainon Side B: ON OFF 


Cell Mapping: 
Select Cell Mapping Delineation - Use 57-Octet PLCP for SMDS: 
53-OCTET DIRECT 57-OCTET PLCP 


| Line Impedance: 
Select Line Impedance: 75 OHMS 120 OHMS 


Monitor Transmission? Select Transmit Monitor: 


Clock Source: Select Transmit Clock Source: 


Build Out: Select Line Build Out Based On Cable Length: 
Maintain: Maintain Interface State After Run? YES NO 
Reload: Expansion Unit Reload Control: NEVER 

Cell Format: Select ATM UNI Or SMDS Cell Format: ATM UNI 


| HEC Correction: 
Enable HEC Correction For Single-Bit Cell Header Errors? 
ENABLE DISABLE 


|| | Payload Scrambling: 
1 | Enable Scrambling/Descrambiing For The Cell Payload? 
ENABLE DISABLE 


|| | Tx Idle Cell Type: 


Select CLP=0, CLP=1, Or Custom Xmit idle Cell Type: 
UNASSIGNED IDLE ISTO! 


Transmit Idle Header Values: 
GFC: Override GFC For Transmitted idle Celis With (0-F): 0 


Override VPI For Transmitted Idle Cells With (00-FF): 00 
Override VCI For Transmitted Idle Cells With (0000-FFFF): 0000 
Override PT For Transmitted Idie Cells With (0-7): 0 

CLP: Override CLP For Transmitted Idle Cells With (0-1): 0 


idle Cell Payload: 
Override 48-Octet Idie Cell Payload Value With (00-FF): 00 


E3 34.368 MBPS 


SPE Cell Mapping: 
Select SPE Cell Mapping: 86COLUMNS 84 COLUMNS 


INTERNALLY EXTERNALLY 


INTERN OSCILLATOR RECEIVE DATA EXTERNAL SYNC 


LESS THAN 225 FT GREATER THAN 225 FT 


AT RECOMPILE EVERY RUN 


Tx Idle Cell Type: | 
Select Empty Or Custorn Xmit Idle Cell Type: 


Transmit Idle Header Values: 
AFC: Override AFC For Transmitted idie Cells With (00-FF): 00 


NCI: Override NCI For Transmitted Idle Cells With (000000-FFFFFF): 
000000 


idie Cell Payload: 
Override 48-Octet Idle Cell Payload Value With (00-FF): 00 


NOTES: 
1 Not available in INT LOOP A mote. 


Figure 8-6 ATM Interface Setup menu for Emulate A and Internal Loop modes for AIM-305-1. 
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(L) HEC Correction | 
If you wish to enable Header minal Control correction for single-bit cell header 


par Satatetatteba testy pissie 
Bes 


SENSI atete ote ccoate 


Bl _ . The HEC c consists of one e byte: oe process uses the standard CRC-8 
ene over the four bytes of the header for correction. This field only appears 


(M) Payload Scrambling 
You may enable scrambling and descrambling for the cell payload by selecting the 


t 'ENABEE ; otherwise, disable the feature ve selecting Payload Scrambling: | & 


AM ees 


This field only appears when Cell Format: 4m UNI. is selected. 


(N) Tx Idle Cell Type 


The selections presented are dependent upon the cell format selected as described in 
subsection (K), above. 


ser : sAboei defan when the ils are comply’ Or: i sus mn ® to design your own. 
i is selected, three header value subfields appear, as described 


below in | sabéection (O). 


(O) Transmit Idie Header Values 
The subfields presented are dependent upon the cell format selected as described in 


subsection (N), above. Each cell format displays its own specific Transmit Idle 
Header Value fields. 


ATM UNI Cell Format. When Tx Idle Cell Type: GUs6# is selected, when you are 


emulating (A or B) or using internal loopback mode, and when you are using the 
ATM UNI cell format, six subfields of the Transmit Idle Header Values heading appear. 


You can select to transmit your own idle header values for GFC (Generic Flow 
Control), VPI (Virtual Path Identifier), VCI (Virtual Circuit Identifier), PT (Payload 
Type), CLP (Cell Loss Priority), and the 48-octet Idle Cell Payload value. 


I. GFC. You may override GFC (Generic Flow Control) for transmitted idle cells 
by entering a single-digit hex character, 0-F, in this field. The default is 0. 


2. VP You may override VPI (Virtual Path Identifier) for transmitted idle cells by 
entering a two-digit hex character, 00-FF, in this field. The default is 00. 
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3. VC. You may override VCI (Virtual Circuit Identifier) for transmitted idle cells by 
entering a four-digit hex character, 0000-F FFF, in this field. The default is 0000. 


4. PT. You may override PT (Payload Type) for transmitted idle cells by entering a 
single-digit hex character, 0-7, in this field. The default is 0. 


5. CLP. You may override CLP (Cell Loss Priority) for transmitted idle cells by 
entering a 0 or J in this field. The default is 0, indicating the cell must be 
transmitted; J indicates the cell may be discarded. 


6. Idle Cell Payload. You may override the 48-octet Idle Cell Payload value by 
entering a two-digit hex character, 00-FF, in this field. The default is 00. 


Hohe ate tetatatetety 


SMDS Cell Format. When Tx idle Cell Type: Gu8!0M is selected, when you are 
emulating (A or B) or using internal watt pie ‘and when you are using the 
SMDS cell format, three subfields of the Transmit idle Header Values heading appear. 


I. ACE You may override ACF (Address Control Field) for transmitted idle cells 
by entering a two-digit hex character, 00-FF, in this field. The default is 00 for an 
empty cell; enter 80 for a busy cell. 


2. NCI. You may override NCI (Network Control Information) for transmitted idle 
cells by entering a six-digit hex character, 000000-F FF FFF, in this field. The 
default is 000000 for empty cells; enter FFFFFO for full cells. 


3. Idle Cell Payload. You may override the 48-octet Idle Cell Payload value by 
entering a two-digit hex character, 00-FF, in this field. The default is 00. 
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To reach the ATM Interface Setup screen, you must first access the Setup Menu (shown in 
Figure 9-1) for the INTERVIEW ATM models. To do so, press foo) and [Fi], SETUP. (If you are in 
the Easy View menu system, you must first press to get out of Easy View and into program 


mode.) 
XK Setup Menu Xx 
LINE Line Setup Screens 
Line Setup Record Setup 
Display Setup 
Es Interface Control 
BCG. BCC Control 
FEBUFE Front-end Buffer Setup 
BERT Bit Error Rate Test Setup 


AIM 386 Coaxial or multi-mode fiber 


Figure 9-1 Softkey F6 on the Setup Menu indicates which ATM Interface Module is installed; shown here is AIM 306 for AIM-306-1 
(OPT-951-306-1). 


Note in Figure 9-1 that [Fs] is labeled AIM 306. This means the currently installed AIM is the ATM 
Interface Module (AIM): DS-3, E3, and STS-1 Physical and SONET OC-3c and SDH STM-1 
Multi-Mode Optical (AIM-306-1). Press [Fs] to access the ATM Interface Setup screen for that 
installed AIM. 


The fields on the ATM Interface Setup screen enable the user to select the mode, along with the 
type of connector and framing, and all other parameters to monitor and emulate ATM cells in the 
INTERVIEW ATM models as listed in this section. Figure 9-4, Figure 9-6, and Figure 9-8 list all 
possible ATM Interface Setup selection parameters when in Monitor mode, Emulate A and 
Internal Loop A modes, and Emulate B and Internal Loop B modes, respectively for AIM-306-1. 
Each of these selections is discussed in the following pages. 
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9.2 


9.3 


Testing ATM without Concurrent WAN Protocols 


Before you set up the ATM interface, consider that you may enable the INTERVIEW 
8800 PLUS ATM to use additional processing space for ATM testing which would be 
otherwise allocated for WAN testing. Unless you are going to test other underlying WAN 
protocols via the Test Interface Module, you may “turn off” the WAN test processors and 
allocate that memory to the ATM functions. 


From the Setup Menu shown in Figure 9-1, press [F1) to access the Line Setup screen and 
press (F7) DISABLE. Then press freeeus), (Fi) SETUP, and [Fé] to access the ATM Interface 
Setup screen for the installed AIM. 


Note that the Interface Control, BCC Control, Front-end Buffer Setup, and Bit Error Rate Test Setup 
lines on the Setup Menu screen (shown in Figure 9-1) do not appear and the softkey labels 
for (F2), (F3), (F4], and (Fs) are blank as you have just disabled these standard functions on the 
Line Setup screen. 


Testing WAN Protocols Concurrently with ATM 


Before you setup the ATM interface on the INTERVIEW 8800 PLUS ATM, press [F1) to 
access the Line Setup screen and make your selections as always for the protocol to be 
tested via the Test Interface Module. Then press frecus], [Fi] SETUP, and [Fé] to access the 
ATM Interface Setup screen for the installed AIM. 


(Note that on the Setup Menu, [Fs] will only be labeled BERT if BERTDCE or 
BERTDTE has been selected as the Mode on the Line Setup Screen; 
otherwise [F5] will have no label and no line of explanation for Bit Error Rate 
Testing will appear on the screen.) 


Mode 


_ (the 


Herat oh tatatatntatatetatatabettters 
Be eta en taatate tet ats Pals 


When Mode: . DSABLED. is displayed, no other fields are selectable or visible. Whichever of 


IORI HN OSS OO 


the other modes you select determines which subsequent fields appear. 


Figure 9-2 Disable mode; note there are no related fields. 


The other modes and their related fields are described in the following subsections. 


SEP ’95 


stench icne ba aenasusmn uence darSacmeSatteaiene ncaa imtrsinnaiinnsitnennsnnetencenn 


9 _ ATM Interface Setup — AIM-306-1 


9.4 Monitor Mode 


Figure 9-3 is an example screen with some of the fields available in the Monitor mode. All 
possible Monitor mode fields and their parameters are given in the diagram illustrated in © 
Figure 9-4. 


(A) Connector 


Select the type of connector you are using. Select from S 
field defaults to coax. Coaxial connectors deliver electrical sieaale over 1 Copper wire; 
fiber connectors deliver optical signals over glass fiber. The type of connector 

: determines the line framing selections explained in subsection (B), below. 


(B) Framing 


Select the line framing in this field; the default is DS3 for coax cable and STS-3C for 
fiber. ‘if you are usin a coaxial ee the Framing { field offers three choices: 


If Ne have selected fiber 


Use the defaults High Gain Side A: 8. “68 for receivers on lines with normal 
levels of 0 dB and below. For lines with higher than normal levels, turn off the gain 
for Side A, Side B, or both to avoid saturation of the receiver. This field is only 
applicable for coaxial connectors. 


XxX AIM Interface Setup XxX 


Maintain: 


Mode: 
{| Reload: 


Connector: 
Framing: 
High Gain Side 

‘Cell Mapping: 
Line Impedance: 


Cell Format: 


Select Line Framing 
Figure 9-3 Sample Monitor mode ATM Interface Setup screen for AIM-306-1. 
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ATM Interface Setup 
Mode: Select Expansion Unit Operating Mode: MONITOR EMULATEA EMULATEB INTLOOPA INTLOOPB DISABLED 


| Connector: Select Connector: COAXIAL FIBER 


STS-3C 155.520 MBPS STM-1 155.520 MBPS | 


SPE Cell Mapping: 
Select SPE Cell Mapping: 
86 COLUMNS 84 COLUMNS 


Framing: Select Line Framing: 


DS3 44.736 MBPS £334.368MBPS  STS-1 51.840 MBPS 


|| High Gain Side A: Select High Gain on Side A: ON OFF 
B: Select High Gain on Side B: ON OFF 


| | Cell Mapping: 
| | Select Cell Mapping Delineation - Use 57-Octet PLCP for SMDS: 
| 53-OCTET DIRECT 57-OCTET PLCP 


Line Impedance: 


Select Line Impedance: 75OHMS 120 OHMS 


Maintain: Maintain Interface State After Run? YES NO 


Reload: Expansion Unit Reload Control: NEVER ATRECOMPILE EVERY RUN 


Cell Format: Select ATM UNI Or SMDS Celi Format. ATMUNI SMDS 


| HEC Correction: Enable HEC Correction For Single-Bit Cell Header Errors? ENABLE DISABLE 


Payload Scrambling: Enable Scrambling/Descrambling For The Cell Payloac? ENABLE DISABLE 


Figure 9-4 ATM Interface Setup menu for Monitor mode for AIM-306-1. 


‘() Cell Mapping 


This field only appears when a DS3 or E3 coaxial cable 1 Is dca echaciods in the Framing field. 

The cell mapping delineation choices are. ee . 
TET - Selection when testing on SMDS (Switched 

uinneean Data Service) lines; the field defaults to 53-octet direct. 


(E) SPE Cell Mapping 


This field only appears when an STS-1 coaxial cable is selected in the Framing field. 
re pynenronous chee Envelop (SPE) cell mapping delineation choices are 


(F) Line Impedance 


When an E3 coaxial cable is selected in the Framing field, you must also select the line 
oi terete in this field; the Line impedance field ied appears wen Framing: 

eeMerS Is 08 42600Ms ; the default is 
75 Bonne and it is the coriial selection. At this ering: 120 shinies is used only in 
France. 
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(G) Maintain 


If you wish to maintain the interface state after the me ae the default, | 
otherwise change the Maintain field selection to B 


(H) Reload 


peak can hc the apenaice unit seca reloading times. a Reload: 


eae 


(J) on Correction 


If bias ba to enable Header Error Control a ee for single-bit cell header 


DISAL z | The » HEC consists of one bite: this process uses the standard CRC-8 
ata over et four “he of the header for correction. This field only appears 


(K) Payload Scrambling 
You cues = pe amg and a eeetevling for the cell ipayiee by —— the 


9.5 Emulate A and Internal Loop A Modes 


Figure 9-5 is an example screen with some of the fields available in the Emulate A and 
Internal Loop A modes. All possible Emulate A mode and Internal Loop A mode fields 
and their parameters are given in the diagram illustrated in Figure 9-6. 


NOTE: Internal Loop A and B modes loop the signals internally to the 
unit. They are useful in testing the unit for correct operation and for 
becoming familiar with the unit when unable to connect to a live network. 


When connected to a live network, be aware that the transmit circuit is 


active: the signal you are looping back to test is also being transmitted out 
on the network. 


(A) Connector 


Select the type of connector you are using. Select from | coaMaL . =); the 
field defaults to coax. Coaxial connectors deliver electrical signals over T copper wire; 
fiber connectors deliver optical signals over glass fiber. The type of connector 
determines the line framing selections explained in subsection (B), below. 
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XX AIM Interface Setup xXx 


: Maintain: 
Reload: 


Cell Format: 
HEC Correction: 
Payload Scrambling: 


iWConnector: 
Framing: 


Tx Idle Cell Type: CUSTOM 
Transmit Idle Header Values: 
GFC:4 VP:8@ VC:280@8 PT:Z CLP:Y 
Idle Cell Payload: 2B 


Figure 9-5 Sample Emulate A mode ATM Interface Setup screen for AIM-306-1. These same fields are applicable for Internal Loop A 
mode for AIM-306-1. 


(B) Framing 


Select the line framing in this field; the default is DS3 for coax cable and STS-3C for 
fiber. If you are using: a coaxial connector, the ilbak field offers three choices: 
. : lt fyou are in fiber mode, 


you may select either s 


erent tatetstoratsteroeratatetatetetetater tye 


ate tatasetatetatatetats 


(C) High Gain Side A (and B) 


_ Use the defaults High Gain Side A: os. ON: 
levels of 0 dB and below. For lines with higher than sional levels, turn off the gain 
for Side A, Side B, or both to avoid saturation of the receiver. This field is only 
applicable for coaxial connectors. 


(D) Cell Mapping 


This field only appears when a DS3 or E3 coaxial saettendl is nee in the Framing field. 
The cell mapping delineation choices are | 5 RECT 
Choose the selection when 1 nesting on SMDS (Switched 
Multimegabit Data Service) lines; the field defaults to 53-octet direct. 


(E) SPE Cell Mapping 


This field only appears when an STS-1 coaxial cable is selected in the Framing field. 
The Synchronous Payload Envelop (SPE) cell mapping delineation choices are 
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(F) Monitor Transmission 


This field only appears when in emulate mode mode; you must elect whether to monitor 
the transmission internally or externally. 


Aiea = are in Emulate A mode and | you neice the default Monitor Transmission: 


If instead you choose Monitor Transmission: | SxtEANALLY. , 
the connection you are using. 


I. Coaxial connector. When you are using a coaxial connector and you select Monitor 
: QERNAEY . you must use a monitor pad to split off the monitoring 
cable t to the DS-3/E3/STS-1 B: RX coaxial connection to monitor the 
transmission. This cabling situation is illustrated in Figure 6-23. 


2. Multi-mode fiber connector. When you select Monitor Transmission: EXiEANALLY , you 
must use a splitter cable to split off the monitoring cable to the sae ace 
B: RX fiber connection. This multi-mode cabling is illustrated for Emulate A 
mode in Figure 6-35, where the splitter cable splits off from A: TX/MM to B: RX 


to monitor the transmission. 


(G) Line Impedance 


When an E3 coaxial cable is selected in the Framing field, you must also select the line 
pi ia in this field; the Line Impedance field only appears when Framing: 

sewers is selected. Select Line Impedance: OHMS or #200umS ; the default is 
5 eras and it is the normal selection. At this writing, 120 ohms i is used only in 
France. 


(H) Clock Source 


(I) 


& 


Select the transmit Clock Source: | ATEAN Os a VE : 
: : wie '. The field defaults t to internal oscitiatne in which the unit uses 


Build Out 


Select the line build out based on the cable length, whether the cable length is less 
than 225 feet or on fd it is sophie pina nad equal me 225 feet. Choose either Build 


Maintain 


If you wish to maintain the a state after the run and maintain the customer 
link, accept the default, | es 
_ and the unit will tame to Monitor mode after the run. 
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ATM Interface Setup 


Mode: Select Expansion Unit Operating Mode: MONITOR EMULATEA_ EMULATEB INTLOOPA  INTLOOPB DISABLED 


Connector: Select Connector: COAXIAL FIBER 
Framing: _ Select Line Framing: 


STS-3C 155.520 MBPS STM-1 155.520 MBPS 


DS3 44.736 MBPS E3 34.368 MBPS STS-1 51.840 MBPS 


| High Gain Side A: Select High Gain on SideA: ON OFF 
B: Select High Gain on Side B: ON OFF 


| | Cell Mapping: 
Select Cell Mapping Delineation - Use 57-Octet PLCP for SMDS: 
53-OCTET DIRECT 57-OCTET PLCP 


| | Line Impedance: 
| Select Line Impedance: 75OHMS 120 OHMS 


SPE Cell Mapping: 
Select SPE Cell Mapping: 
86 COLUMNS 8&4 COLUMNS 


Monitor Transmission: Select Transmit Monitor: INTERNALLY EXTERNALLY 
Clock Source: Select Transmit Clock Source: § INTERNOSCILLATOR RECEIVE DATA EXTERNAL SYNC 


| Build Out: 
Select Line Build Out Based On Cable Length: 


LESS THAN 225 FT GREATER THAN 225 FT 


Maintain: Maintain Interface State AfterRun? YES NO 
Reload: Expansion Unit Reload Control: NEVER ATRECOMPILE EVERY RUN 


Cell Format: Select ATM UNI Or SMDS Cell Format: ATM UNI 


HEC Correction: 
Enable HEC Correction For Single-Bit Cell Header Errors? 
ENABLE DISABLE 


Payload Scrambling: 
Enable Scrambling/Descrambling For The Cell Payload? 
ENABLE DISABLE 


Tx Idie Cell Type: 
Select CLP=0, CLP=1, Or Custom Xmit Idle Cell Type: 
UNASSIGNED IDLE CUSTOM 


Tx idle Cell Type: 
Select Empty Or Custom Xmit Idle Cell Type: 


EMPTY CUSTOM 


Transmit Idle Header Values: 


| | Transmit Idle Header Values: 
AFC: Override AFC For Transmitted Idle Cells With (00-FF): 00 


|| GFC: Override GFC For Transmitted Idle Cells With (0-F): 0 
NCI: Override NCI For Transmitted Idle Cells With (000000-FFFFFF): 
000000 


idle Cell Payload: | 
Override 48-Octet Idle Cell Payload Value With (00-FF): 00 


Override VPI For Transmitted Idle Cells With (00-FF): 00 
Override VCI For Transmitted Idle Cells With (0000-FFFF): 


Override PT For Transmitted Idie Cells With (0-7): 0 


Override CLP For Transmitted Idle Cells With (0-1): 0 


idie Cell Payload: | NOTES: 
Override 48-Octet Idle Cell Payload Value With (00-FF): 00 | 1 Not available in INT LOOP A mote. 


Figure 9-6 ATM Interface Setup menu for Emulate A and Int Loop A modes for AIM-306-1. 
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(K) Reload 


bisae can shidignlee the ie: aregael unit software pear times. Choose Reload: 
NEVER, AP RECOMPAE : , Is recommended. 


rilebtatteitaatit ee 


= cell format; the field defaults to ATM User Network 
_AMUNL is selected, the next two fields appear. 


cas: When Cell F 


(M) HEC Correction 
If you wish to basa Header Error Control correction for single-bit cell header 


: E , the default; otherwise, change the HEC Correction field to 

DISABLE . The HEC consists of one byte; this process uses the standard CRC-8 

gorithm over the four ht a of the header for correction. This field only appears 
MEM is selected. 


(N) Payload Scrambling 


You may en a scrambling and descrambling for the cell payload by selecting t the 
default e8aete ; otherwise, disable the feature by selecting Payload Scrambling: GiSABte 
This field only appears when Cell Format: |A : 


(O) Tx Idle Cell Type 


The selections presented are dependent upon the cell format selected as described in 
subsection (L), above. 


1. tia “i is ee you may select 
: = os for CLP=1, or 
: 7 is Weeced, six header value 


o Is selected, three peader value oo aa sain as described 
below in | subsection (P). 


(P) Transmit Idle Header Values 


The subfields presented are dependent upon the cell format selected as described in 
subsection (O), above. Each cell format displays its own specific Transmit Idle 
Header Value fields. 


ATM UNI Cell Format. When Tx tdle Cell Type: 6USf0M is selected, when you are 
emulating (A or B) or using internal loopback mode, and when you are using the 
ATM UNI cell format, six subfields of the Transmit Idle Header Values heading appear. 


You can select to transmit your own idle header values for GFC (Generic Flow 
Control), VPI (Virtual Path Identifier), VCI (Virtual Circuit Identifier), PT (Payload 
Type), CLP (Cell Loss Priority), and the 48-octet Idle Cell Payload value. 
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I. GFC. You may override GFC (Generic Flow Control) for transmitted idle cells 
by entering a single-digit hex character, 0-F, in this field. The default is 0. 


2. VP You may override VPI (Virtual Path Identifier) for transmitted idle cells by 
entering a two-digit hex character, 00-FF, in this field. The default is 00. 


3. VC. You may override VCI (Virtual Circuit Identifier) for transmitted idle cells by 
entering a four-digit hex character, 0000-F FFF, in this field. The default is 0000. 


4. PT: You may override PT (Payload Type) for transmitted idle cells by entering a 
single-digit hex character, 0-7, in this field. The default is 0. 


5. CLP You may override CLP (Cell Loss Priority) for transmitted idle cells by 
entering a 0 or J in this field. The default is 0, indicating the cell must be 
transmitted; J indicates the cell may be discarded. 


6. Idle Cell Payload. You may override the 48-octet Idle Cell Payload value by 
entering a two-digit hex character, 00-FF, in this field. The default is 00. 


SMDS cell format, three subfields of the Transmit Idle Header Values heading appear. 


I. ACE You may override ACF (Address Control Field) for transmitted idle cells 
by entering a two-digit hex character, 00-FF, in this field. The default is 00 for an 
empty cell; enter 80 for a busy cell. 


2. NCI. You may override NCI (Network Control Information) for transmitted idle 
cells by entering a six-digit hex character, 000000-FFFFFF, in this field. The 
default is 000000 for empty cells; enter FFFFFO for full cells. 


3. Idle Cell Payload. You may override the 48-octet Idle Cell Payload value by 
entering a two-digit hex character, 00-FF, in this field. The default is 00. 
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9.6 Emulate B and Internal Loop B Modes 


Figure 9-7 is an example screen with some of the fields available in the Emulate B and 
Internal Loop B modes. All possible Emulate B mode and Internal Loop B mode fields 
and their parameters are given in the diagram illustrated in Figure 9-8. Note that only 
fiber optic connectors are available for selection. 


NOTE: Internal Loop A and B modes loop the signals internally to the 
unit. They are useful in testing the unit for correct operation and for 
becoming familiar with the unit when unable to connect to a live network. 


When connected to a live network, be aware that the transmit circuit is 
active: the signal you are looping back to test is also being transmitted out 
on the network. 


(A) Connector 


For Emulate B and Internal Loopback B modes, the only viable type of connector is 
the default | @@e# ; there is no other choice. The type of connector determines the 


line framing elections explained in subsection (B), below. 


xx AIM Interface Setup xXx 


Maintain: 
Reload: 


Cell Format: 


Mode: 


Connector :_ 
Framing: &§ 


Tx Idle Cell Type: C 

Transmit Idle St Values: 
ACF :8@0@ NCI: gBague2 
Idle Cell Pauitoed: [7412 


iMonitor Transmission: 
iClock Source: (iii 


oe lect Line Framing 


Figure 9-7 Sample Emulate B mode ATM Interface Setup screen for AIM-306-1. These same fields are applicable for Internal Loop B 
mode for AIM-306-1. 


(B) Framing 


Select the line framing in this field; the default is STS-3C. For oon multi- and 
pin i sein ee you may select either s1$-3¢ | se 
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(C) Monitor Transmission 


This field only appears when in emulate mode; you must elect whether to monitor the 
transmission internally or externally. 


When you are in Emulate B mode fiber cables and connectors and you select the 
default Monitor Transmission: | ieBNALEY: , the INTERVIEW automatically monitors the 
transmission. 


If instead you choose Monitor Transmission: =Xte8haLty: , you must use a splitter cable to 
split off the monitoring cable to the single/multi-mode A: RX fiber connection. This 
cabling is similar to the situation illustrated for Emulate A mode in Figure 6-35 
(multi-mode), except that the splitter cable would split off from B: TX/MM to A: RX 
to monitor the transmission. 


_(D) Clock Source 


Select sa transmit Clock Source: | IERN OSCILLE 2 
. The field defaults ie caternal oscillator. 4 in nwhich the unit uses 
internal crystals fof timing; use this selection when aaron the network. When 
emulating a workstation, select Clock Source: | S 


(E) Maintain 


If you wish to maintain the interface state after the run, accept the default, 
otherwise change the Maintain field selection to 


(F) Reload 


You can control the Fe aaa unit software reloading times. Choose Reload: 
|, OF EVERYAUN ; the default, | , is recommended. 


(G) Cell ronmet 


(H) HEC Correction 


If you wish to enable Header Error Control correction for single-bit cell header 
errors, select “ENABLE, the default; otherwise, change the HEC Correction field to 
-pisaste . The HEC consists of one byte; this process uses the standard CRC-8 
algorithm over the four a of the header for correction. This field only appears 


eta a elevate aTatalateleatatalatet eee 


(I) Payload eatin 


You may enable scrambling and descrambling for the cell payload by selecting the 
default | EXABLE. ; otherwise, disable the feature Me selecting Payload Scrambling: | DiSASLE. . 
. is selected. 


This field only appears when Cell Format: Am UN) 
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Mode: _ Select Expansion Unit Operating Mode: MONITOR EMULATEA EMULATEB INTLOOPA INTLOOPB DISABLED 


| Framing: Select Line Framing: | STS-3C 155.520 MBPS STM-1 155.520 MBPS 

Monitor Transmission: Select Transmit Monitor: © INTERNALLY EXTERNALLY 

| Clock Source: Select Transmit Clock Source: INTERN OSCILLATOR RECEIVEDATA EXTERNAL SYNC 
| Maintain: Maintain interface State After Run? YES NO 

| Reload: Expansion Unit Reload Control: NEVER ATRECOMPILE EVERY RUN 

Cell Format: Select ATM UNI Or SMDS Cel Format: ATM UNI SMDS 


| 3 Enable HEC Correction For Single-Bit Cell Header Errors? ENABLE DISABLE 
| Payload Scrambling: Enable Scrambling/Descrambling For The Cell Payload? ENABLE DISABLE 


| Transmit idle Header Values: 
GFC: Override GFC For Transmitted idle Celis With (0-F): 0 


Override VPI For Transmitted Idie Cells With (00-FF): 00 
Override VCI For Transmitted Idle Cells With (0000-FFFF): 0000 
Override PT For Transmitted Idle Cells With (0-7): 0 

Override CLP For Transmitted Idle Cells With (0-1): 0 


idie Cell Payload: Override 48-Octet idle Cell Payload Value With (00-FF): 00 


NOTES: 
1 Not available in INT LOOP A mote. 


Figure 9-8 ATM Interface Setup menu for Emulate B and Int Loop B modes for AIM-306-1. 


(J) Tx Idle Cell Type 
The selections presented are dependent upon the cell format selected as described in 


subsection (G), above. 


a‘ depenagl is aclected, you may select 
soe tiies a staat tatat al a a 1 : ra r 


Seletatatatiss ne, 
oe i sn ee 


 STGM to joa your « own. When | ei 
subfields appear, as described below in subsection Ki). 


t: Sues is selected, select Tx Idle Cell Type: 

default) when the cells are empty or UStOe to design your own. 
ni ~ 70M is selected, three header value subfields appear, as described 

below in subsection (K). | 
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(K) Transmit Idle Header Values 


The subfields presented are dependent upon the cell format selected as described in 
subsection (J), above. Each cell format displays its own specific Transmit Idle Header 
Value fields. 


ATM UNI Cell Format. When Tx idle Cell Type: CUS¥OM__ is selected, when you are 
emulating (A or B) or using internal ope a meas and when you are using the 
ATM UNI cell format, six subfields of the Transmit Idle Header Values heading appear. 


You can select to transmit your own idle header values for GFC (Generic Flow 
Control), VPI (Virtual Path Identifier), VCI (Virtual Circuit Identifier), PT (Payload 
Type), CLP (Cell Loss Priority), and the 48-octet Idle Cell Payload value. 


1. GFC. You may override GFC (Generic Flow Control) for transmitted idle cells 
by entering a single-digit hex character, 0-F, in this field. The default is 0. 


2. VP You may override VPI (Virtual Path Identifier) for transmitted idle cells by 
entering a two-digit hex character, 00-FF, in this field. The default is 00. 


3. VC. You may override VCI (Virtual Circuit Identifier) for transmitted idle cells 
by entering a four-digit hex character, 0000-F FFF, in this field. The default is 
0000. 


4. PT: You may override PT (Payload Type) for transmitted idle cells by entering a 
single-digit hex character, 0-7, in this field. The default is 0. 


5. CLP You may override CLP (Cell Loss Priority) for transmitted idle cells by 
entering a 0 or J in this field. The default is 0, indicating the cell must be 
transmitted; / indicates the cell may be discarded. 


6. Idle Cell Payload. You may override the 48-octet Idle Cell Payload value by 
entering a two-digit hex character, 00-FF, in this field. The default is 00. 


emulating (A or B) or using internal iopbauk mace and when st are using the 
SMDS cell format, three subfields of the Transmit Idle Header Values heading appear. 


I. ACE You may override ACF (Address Control Field) for transmitted idle cells 
by entering a two-digit hex character, 00-FF, in this field. The default is 00 for an 
empty cell; enter 80 for a busy cell. 


2. NCI. You may override NCI (Network Control Information) for transmitted idle 
cells by entering a six-digit hex character, 000000-FFFFFF, in this field. The 
default is 000000 for empty cells; enter FFFFFO for full cells. 


3. Idle Cell Payload. You may override the 48-octet Idle Cell Payload value by 
entering a two-digit hex character, 00-FF, in this field. The default is 00. 
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10 ATM Physical Statistics 


Whether you are testing at metallic interfaces or at fiber optical interfaces on the INTERVIEW 
ATM units, you can select to display physical statistics of the presence and/or absence of detected 
line violations and error conditions. The particular statistics displayed will vary according to the 
type of framing on the line, matched by selecting the correct Connector and Framing field on the ATM 
Interface Setup screen. 


In this section, each of these sets of statistics will be discussed according to the physical connector in 
use. Additionally, the user may inject errors in Emulate Mode which will be tallied as the display is 
updated every second; error injection is discussed in Section 11. The softkey racks will differ as to 
whether the user has entered the Physical Layer Statistics display from an application program or 


from the display window; the differences are discussed in Section 10.1. 


Note, however, that the first four statistics displayed on every screen are the same as those in the 
partial screen shown in Figure 10-1. 


Figure 10-1 AIM 302 Physical Layer Statistics partial screen showing first four fields and the four columns of statistics, common to all 
: physical stats displays. 


The Physical Layer Statistics displays time information on the Test duration, which is the total of 
the number of Error-Free and Errored seconds, plus the number of Signal-Fault seconds. Note that 
there are statistics for the receiving side (Revd A) of the line being emulated (Side A or Side B) and 
the transmitting side (Revd T); shown in Figure 10-1 is Side A as the receiving side being 
emulated—if emulating Side B, the column headings would be Revd T, Rate (for the transmission), 
Revd B, and Rate (for Side B). 


The receive-time seconds (for A, B, or T) are displayed in exponential notation; each rate is the 
ratio of the receive-time seconds of that category over the total seconds of that category expressed 
in positive or negative exponential notation as a decimal. 


An asterisk (*) in either of the C (for “current”) columns indicates that the alarm, fault, or error is 
currently active for that side; note a blank space indicates there is no current activity. 
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10.1 Softkey Racks 


The softkeys racks on the Physical Layer Statistics display differ depending upon whether the 
screen is accessed from the statistics application program or from the statistics display. However, 
error injection is not available when accessing the PHYSTAT display from an application program. 


To return to an application program from the standard statistics display, access the top-level rack 
softkeys: continue to press || until the top-level rack appears (see top row of Figure 10-3), then 
press the DSP WND softkey and the softkeys shown in Figure 10-2 will appear. 


(A) PHYSTAT via Application Programs 


When the statistic application program is running, the softkeys shown in Figure 10-2 
are available. To return to the statistics application program screens, press the 
softkey for the desired display: statistics configuration screen (CONFIG), cell 
Statistics (CELL), or connection statistics (CONNECT). 


- Figure 10-2 The Physical Statistics softkey rack accessed from an application program. 


(B) PHYSTAT via STATS Display 


When in Emulate mode, the user may inject errors into the statistics accessed from the 
top-level STATS display. The error injection keys shown at the bottom of Figure 10-3 
are then available to the user; see Section 11 for information on using these keys. If not 
emulating, the error injection keys (bottom rack of Figure 10-3) will not appear. 


To access the Physical Layer Statistics display outside of the application programs: 


¢ Continue to press [re] until the top-level rack appears (see top row of Figure 10-3). 


e Press STATS softkey, bringing up the second rack of softkeys shown in 
Figure 10-3. 


¢ Press PHYSTAT to display the physical statistics and the error injection softkeys. 
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Figure 10-3 Top-level Physical Statistics softkey rack is used for error injection in Emulate mode. 


S-3 Framing — 53- 


When using DS-3 framing at 44.736 Mbps and 53-octet Direct cell mapping, select [Fi], 
DS3, when in the Framing field and [F1), 53-octet Direct, in the Cell Mapping field on the 
ATM Interface Setup screen. After making the other applicable field selections, press [™*). 


As the pre-loaded application program begins to run, press [F8), PHYSTAT, to display the 
Physical Layer Statistics screen for DS-3 direct framing as illustrated in Figure 10-4; 

Figure 10-5 is the second page of the statistical display for DS-3 framing. Toggle between | 
the two displays by pressing [Fiee) and (fa). The error injection softkeys (discussed in 
Section 11) apply only in Emulate Mode; they are not currently accessible from application 
programs. See Section 10.1 for their accessibility. 
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Figure 10-4 AIM 302 Physical Layer Statistics screen for DS-3 direct framing, first page; see Figure 10-5 for second page. 


The statistical categories for DS-3 framing which appear on the displays illustrated in 
Figure 10-4 and Figure 10-5 are defined as follows. 


(A) Signal Fault 


A DS3 Signal Fault is declared in Monitor mode and Emulate A mode when a loss of 
signal occurs. LOS detection is the occurrence of 175 + 75 zeros prior to 
B3ZS/HDB3 decoding. 


In all other cases, it is declared when a DS3 Out Of Frame (OOF) occurs. 


Many statistics are ignored during a Signal Fault second. 


(B) DS3 OOF 


DS3 Out Of Frame (or lost frame alignment) occurs for DS-3 when 3 out of 16 F-bits 
are in error or when 2 out of 3 M-frames contain M-bit errors. 


(C) DS3 AIS 


The internal DS-3 framer detects Alarm Indication Signals. A DS-3 AIS is a signal 
with valid multiframe and M-subframe alignment signals and valid P-bits. The 
information bits are set to a 1010... sequence, starting with a binary one after each 
M-bit, F-bit, X-bit, and C-bit. The C-bits are set to binary zero (C1=C2=C3=0) in 
the third M-subframe (C31, C32, C33). The X-bits are set to binary one 
(X1=X2=1). 
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(D) DS3 Idle Code 


The internal DS-3 framer detects the Idle Code signal. A DS-3 Idle Code signal is a 
signal with valid multiframe and M-subframe alignment signals and valid P-bits. The 
information bits are set to a 1100... sequence, starting with a binary one after each 
M-bit, F-bit, X-bit, and C-bit. The C-bits are set to binary zero (C1=C2=C3=0) in 
the third M-subframe (C31, C32, C33). The remaining C-bits (three C-bits in 
M-subframes 1, 2, 4, 5, 6, and 7) may be individually set to one or zero, and may vary 
with time. The X-bits are set to binary one (X1=X2=1). 


(E) DS3 X-bit RAI 


(F) 


A X-bit Remote Alarm Indication (RAJ) is set if the internal DS-3 framer detects 
both X1 and X2 low in an M-frame. The X1 and X2 bits of the DS3 multiframe are 
used to indicate received errored multiframes to the remote end. These bits are set 
to binary one (X1=X2=1) during error free condition and to binary zero 
(X1=X2=0) if LOS, OOF AIS, or slips are detected in the incoming signal. The 
maximum allowed rate of change for the X-bits is once per second. 


LOC 


Loss Of Cell Delineation (LOC) is active in any mode when the HEC alignment 
framing method (53-byte cells) is active. Cell delineation is lost if seven consecutive 


- HEC errors occur at the current cell delineation position. 
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Figure 10-5 AIM 302 Physical Layer Statistics screen for DS-3 direct framing, second page. 
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(G) Line Code Violations 


B3ZS decoding: A Line Code Violation is a bipolar rule violation and an occurrence 
of three or more zeros. 


HDB3 decoding: A Line Code Violation is the count of LCVs according to CCITT 
recommendation O.161. 


(H) DS3 Frame Errors 


x) 


(J) 


DS3 Frame Errors is the count of F-bit and M-bit errors in the DS3 multiframe. The 
M-bits are the multiframe alignment signal 010 (M1=0, M2=1, M3=0) used to locate 
all seven M-subframes within the DS3 multiframe. The F-bits are the M-subframe 
alignment signal 1001 (F1=1, F2=0, F3=0, F4=1) used to identify the overhead bit 
positions. 


DS3 Parity Errors 


DS3 Parity Errors is the count of P-bit errors in the DS3 multiframe. P1 and P2 carry 
parity information calculated over the 4704 payload bits in the preceding DS3 
multiframe. P1=P2=1 if the digital sum of all payload bits is one, and Pl1=P2=0 if 
the digital sum of all payload bits is zero. 


DS3 Path Parity Errs 


_ DS3 Path Parity Errors is the count of C-bit path parity errors. The CP-bits (bits C31, 


C32, and C33) are used to carry path (end-to-end facility) parity information. The 
network terminating equipment (NTE) that originates the DS3 signal must set these 
bits (C31=C32=C33) to the same values as the P-bits. The CP-bits must not be 
modified along the DS3 facility or they will be considered to be errored. 


(K) DS3 FEBE Errors 


This is the count of DS3 FEBE Errors. Bits C41, C42, and C43 are used to carry Far 
End Block Error (FEBE) information. All three FEBE bits are set to binary one 
(C41=C42=C43=1) if no errors are detected in the M-bits, or F-bits, or indicated by 
the CP-bits. If any error condition (errored M-bits, errored F-bits, or parity in 
CP-bits) is detected within the DS3 multiframe, the FEBE bits must be set to any 
combination of ones or zeros (except 111). 


DS-3 Framing — 57-Octet PLCP 


When using DS-3 framing at 44.736 Mbps and 57-octet PLCP cell mapping, select [F1J, 
DS3, when in the Framing field and (Fz), 57-octet PLCP, in the Cell Mapping field on the ATM 
Interface Setup screen. After making the other applicable field selections, press (*). 


As the pre-loaded application program begins to run, press (F8), PHYSTAT, to display the 
Physical Layer Statistics screen for DS-3 PLCP framing as illustrated in Figure 10-6; 
Figure 10-7 is the second page of the statistical display for DS-3 framing. Toggle between 
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the two displays by pressing () and (RJ. The error injection softkeys (discussed in 
Section 11) apply only in Emulate Mode; they are not currently accessible from application 
programs. See Section 10.1 for their accessibility. 


The statistical categories for DS-3 framing which appear on the displays illustrated in 
Figure 10-6 and Figure 10-7 are defined as follows. 


(A) Signal Fault 


A DS3 Signal Fault is declared in Monitor mode and Emulate A mode when a loss of 
signal occurs. LOS detection is the occurrence of 175 ++ 75 zeros prior to 
B3ZS/HDB3 decoding. 


In all other cases, it is declared when a DS3 Out Of Frame (OOF) occurs. 
Many statistics are ignored during a Signal Fault second. 


(B) DS3 OOF 


DS3 Out Of Frame (or lost frame alignment) occurs for DS-3 when 3 out of 16 F-bits 
are in error or when 2 out of 3 M-frames contain M-bit errors. 
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Figure 10-6 AIM 302 Physical Layer Statistics screen for DS-3 PLCP framing, first page; see Figure 10-7 for second page. 


(C) DS3 AIS | 


The internal DS-3 framer detects Alarm Indication Signals. A DS-3 AIS is a signal 
with valid multiframe and M-subframe alignment signals and valid P-bits. The 
information bits are set to a 1010... sequence, starting with a binary one after each 
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M-bit, F-bit, X-bit, and C-bit. The C-bits are set to binary zero (C1=C2=C3=0) in 
the third M-subframe (C31, C32, C33). The X-bits are set to binary one 
(X1=X2=1). 


(D) DS3 Idle Code 


The internal DS-3 framer detects the Idle Code signal. A DS-3 Idle Code signal is a 
signal with valid multiframe and M-subframe alignment signals and valid P-bits. The 
information bits are set to a 1100... sequence, starting with a binary one after each 
M-bit, F-bit, X-bit, and C-bit. The C-bits are set to binary zero (C1 =C2=C3=0) in 
the third M-subframe (C31, C32, C33). The remaining C-bits (three C-bits in 
M-subframes 1, 2, 4, 5, 6, and 7) may be individually set to one or zero, and may vary 
with time. The X-bits are set to binary one (X1=X2=1). 


(E) PLCP OOF 


The PLCP OOF is set if the PLCP OOF state has been entered (a loss of frame 
alignment) for 57-octet PLCP formats. 


(F) PLCP LOF 


A PLCP Loss Of Frame is indicted when eight consecutive PLCP frames are out of 
frame. 


(G) PLCP LOF 2-3 


A PLCP LOF 2-3 is detected if PLCP LOF is high for three consecutive one-second 
_ latching signals (loss of frame condition lasts for 2 to 3 seconds). 


(H) DS3 X-bit RAI 


A X-bit Remote Alarm Indication (RAI) is set if the interna] DS-3 framer detects 
both X1 and X2 low in an M-frame. The X1 and X2 bits of the DS3 multiframe are 
used to indicate received errored multiframes to the remote end. These bits are set 
to binary one (X1=X2=1) during error free condition and to binary zero 
(X1=X2=0) if LOS, OOF, AIS, or slips are detected in the incoming signal. The 
maximum allowed rate of change for the X-bits is once per second. 


(1) PLCP G1 RAI 


The PLCP Gi RAI count is the number of times that the Remote Alarm Indication 
(RAI) (Yellow Alarm) has been observed. RAI is indicted when the RAI bit in the 
PLCP Gi octet has been active for ten consecutive PLCP frames. 
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Figure 10-7 AIM 302 Physical Layer Statistics screen for DS-3 PLCP framing, second page. 


(J) Line Code Violations 


B3ZS decoding: A Line Code Violation is a bipolar rule violation and an occurrence 
of three or more zeros. 


HDB3 decoding: A Line Code Violation is the count of LCVs according to CCITT 
recommendation O.161. 


(K) DS3 Frame Errors 


DS3 Frame Errors is the count of F-bit and M-bit errors in the DS3 multiframe. The 
M-bits are the multiframe alignment signal 010 (M1=0, M2=1, M3=0) used to locate 
all seven M-subframes within the DS3 multiframe. The F-bits are the M-subframe 
alignment signal 1001 (Fl=1, F2=0, F3=1, F4=0) used to identify the overhead bit 
positions. 


(L) DS3 Parity Errors 


DS3 Parity Errors is the count of P-bit errors in the DS3 multiframe. P1 and P2 carry 
parity information calculated over the 4704 payload bits in the preceding DS3 
multiframe. P1=P2=1 if the digital sum of all payload bits is one, and P1=P2=0 if 
the digital sum of all payload bits is zero. 
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(M) DS3 Path Parity Errs 


DS3 Path Parity Errors is the count of C-bit path parity errors. The CP-bits (bits C31, 
C32, and C33) are used to carry path (end-to-end facility) parity information. The 
network terminating equipment (NTE) that originates the DS3 signal must set these 
bits (C31=C32=C33) to the same values as the P-bits. The CP-bits must not be 
modified along the DS3 facility or they will be considered to be errored. 


(N) PLCP Frame Errors 


A PLCP Frame Error is detected if there is an error in either the Al or Aa octets of 
the PLCP frame pattern for 57-octet PLCP formats. 


(O) PLCP BIP Errors 


A PLCP BIP-8 Error is detected when an errored B1 octet occurs in the PLCP 
frames. | 


(P) PLCP FEBE Errors 


A PLCP FEBE Error is registered if any valid non-zero Far End Block Error value (1 
through 8) is detected in the G1 octet in 57-octet PLCP formats. 


Far End Block Errors are carried in the first four bits of the G1 byte. It counts the 
number of bits (binary 000 to 1000) in the previous BIP-8 that didn’t match the even 
parity check. A FEBE setting of 1111 is used to indicate BIP/FEBE is not active. 
Other values are invalid. 


(Q) DS3 FEBE Errors | 


This is the count of DS3 FEBE Errors. Bits C41, C42, and C43 are used to carry Far 
End Block Error (FEBE) information. All three FEBE bits are set to binary one 
(C41 =C42=C43=1) if no errors are detected in the M-bits, or F-bits, or indicated by 
the CP-bits. If any error condition (errored M-bits, errored F-bits, or parity in 
CP-bits) is detected within the DS3 multiframe, the FEBE bits must be set to any 
combination of ones or zeros (except 111). 


(R) PLCP FEBE All Ones 


A PLCP FEBE All Ones is counted when a G1 octet is detected with the FEBE value 
is OxF. This is also considered to be an Invalid FEBE. 


(S) PLCP Invalid FEBE 


An Invalid FEBE is registered if a G1 octet has any invalid FEBE value (9 through 
F). 


E3 Framing — 53-Octet Direct 


When using E3 framing at 34.368 Mbps and 53-octet Direct cell mapping, select (F2), E3, 
when in the Framing field and [F1], 53-octet Direct, in the Cell Mapping field on the ATM 
Interface Setup screen. After making the other applicable field selections, press [*]. 
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As the pre-loaded application program begins to run, press (Fs), PHYSTAT, to display the 
Physical Layer Statistics screen for E3 direct framing as illustrated in Figure 10-8; 

Figure 10-9 is the second page of the statistical display for E3 framing. Toggle between the 
two displays by pressing (Hi) and (H). The error injection softkeys (discussed in Section 
11) apply only in Emulate Mode; they are not currently accessible from application 
programs. See Section 10.1 for their accessibility. 
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Figure 10-8 AIM 302 Physical Layer Statistics screen for E3 direct framing, first page. 


The statistical categories for E3 direct framing which appear on the displays illustrated in 
Figure 10-8 and Figure 10-9 are defined as follows. 
(A) Signal Fault 


An E3 Signal Fault is declared in Monitor mode and Emulate A mode when a loss of 
signal occurs. LOS detection is the occurrence of 175 + 75 zeros prior to 
B3ZS/HDB3 decoding. 


In all other cases, it is declared when a E3 Out Of Frame (OOF) occurs. 
Many statistics are ignored during a Signal Fault second. 


(B) E3 AIS 


The Alarm Indication Signal means that the internal E3 framer has detected an AIS. 
It is set if an unframed all-ones pattern is present for two consecutive frames with 
detection as defined in CCITT recommendation G.775. 
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(C) E3 OOF 


An E3 Out of Frame alarm means a loss of frame alignment. This bit is set when four 
consecutive errored Al/A2 framing patterns are observed. 


(D) E3 LOF 


An E3 Loss Of Frame condition occurs where mux cannot find framing (OOF) for 24 
consecutive E3 frames. 


(E) E3 LOF 2-3 


An E3 LOF 2-3 error is detected if E3 LOF is high for three consecutive one-second 
latching signals. 


(F) LOC 


Loss Of Cell Delineation (LOC) is active in any mode when the HEC alignment 
framing method (53-byte cells) is active. Cell delineation is lost if seven consecutive 
HEC errors occur at the current cell delineation position. 


(G) Line Code Violations 


B3ZS decoding: A Line Code Violation is a bipolar rule violation and an occurrence 
of three or more zeros. 


HDB3 decoding: A Line Code Violation is the count of LCVs according to CCITT 
recommendation O.161. 
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Figure 10-9 AIM 302 Physical Layer Statistics screen for E3 framing, second page. 
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(H) EM BIP Errors 


An EM BIP-8 Error is detected if there is an error in the BIP-8 code (EM octet) 
checking. 


The Bit Interleaved Parity 8 is an error checking code applied for quick isolation of 
faults. Each bit in the B octets is set to 1 or 0 as necessary to obtain even parity over 
the previous frame. This is the same as the parity bit in an async character, but 
instead of a character the parity check covers the entire frame. That is, if there are 
an even number of 1s in the first position of all octets, the first bit of the B octet is 0. 
If the number of 1s in the second position of all octets is odd, the second bit of the B 
octet is set to 1 to make the count (parity) even. 


(1) B1 BIP Errors 
A B1 BIP Error is detected if there is an error in the BIP-8 code (B1 octet, section 
overhead) checking. 

(J) MA FEBE Errors 
A MA FEBE Error is detected if the Front End Block Error bit in the MA octet is set 
in a E3 frame. 

(K) MA FERF Errors 
A MA FERF Error is detected if the Far End Receive Failure bit in the MA octet is 
set in a E3 frame. 

(L) Pay. Type Mismatch 


A Payload Type Mismatch error is detected if the received value in the payload type 
bits of the MA octet do not equal 010 for seven consecutive frames. 


E3 Framing — 57-Octet PLCP 


When using E3 framing at 34.368 Mbps and 57-octet PLCP cell mapping, select (F2), E3, 
when in the Framing field and (F2), 53-octet PLCP, in the Cell Mapping field on the ATM 
Interface Setup screen. After making the other applicable field selections, press [»*). 


As the pre-loaded application program begins to run, press (Fs), PHYSTAT, to display the 
Physical Layer Statistics screen for E3 PLCP framing as illustrated in Figure 10-10; 

Figure 10-11 is the second page of the Statistical display for E3 framing. Toggle between 
the two displays by pressing [Pace (jae). The error injection softkeys (discussed in 
Section 11) apply only in Emulate Mode; they are not currently accessible from application 
programs. See Section 10.1 for their accessibility. 


The statistical categories for E3 PLCP framing which appear on the displays illustrated in 
Figure 10-10 and Figure 10-11 are defined as follows. 
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Figure 10-10 AIM 302 Physical Layer Statistics screen for E3 PLCP framing, first page. 


(A) Signal Fault 
An E3 Signal Fault is declared in Monitor mode and Emulate A mode when a loss of 
signal occurs. LOS detection is the occurrence of 175 = 75 zeros prior to 
B3ZS/HDB3 decoding. 


In all other cases, it is declared when a E3 Out Of Frame (OOF) occurs. 
Many statistics are ignored during a Signal Fault second. 
(B) Out-of-Frame_ 
An E3 Out-of-Frame alarm means a loss of frame alignment. This bit is set when 


four consecutive errored A1/A2 framing patterns are observed. 


(C) Alarm Ind Signal 


The Alarm Indication Signal means that the internal E3 framer has detected an AIS. 
It is set if an unframed all-ones pattern is present for two consecutive frames with 
detection as defined in CCITT recommendation G.775. 


(D) PLCP OOF 


The PLCP OOF is set if the PLCP OOF state has been entered (a loss of frame 
alignment) for 57-octet PLCP formats. 


(E) PLCP LOF 


A PLCP Loss Of Frame is indicted when eight consecutive PLCP frames are out of 
frame. 
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(F) PLCP LOF 2-3 


A PLCP LOF 2-3 is detected if PLCP LOF is high for three consecutive one-second 
latching signals (loss of frame condition lasts for 2 to 3 seconds). 


(G) A-bit Yellow 
E3 A-bit yellow is set if the internal E3 framer detects the A-bit high in a G.751 E3 
frame. 

(H) PLCP Yellow 


The PLCP Yellow count is the number of times that the Remote Alarm Indication 
(Yellow Alarm) has been observed. Yellow alarm is indicted when the RAT bit in the 
PLCP G1 octet has been active for ten consecutive PLCP frames. 
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Figure 10-11 AIM 302 Physical Layer Statistics screen for E3 PLCP framing, second page. 


0 Line Code Violations 


B3ZS decoding: A Line Code Violation is a bipolar rule violation and an occurrence 
of three or more zeros. 


HDB3 decoding: A Line Code Violation is the count of LCVs according to CCITT 
recommendation 0.161. 
(J) Frame Errors 


Frame errors or errored FAS (Frame Alignment Signal) patterns are counted. Loss 
of frame alignment is assumed when four consecutive Frame Alignment Signals are 
incorrectly received in their predicted positions. 
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(K) PLCP Frame Errors 


A PLCP Frame Error is detected if there is an error in either the Al or A2 octet of 
the PLCP frame pattern for 57-octet PLCP formats. 


(L) PLCP BIP Errors 


A PLCP BIP-8 Error is detected when an errored B1 octet occurs in the PLCP 
frames. 


(M) PLCP FEBE Errors 


A PLCP FEBE Error is registered if any valid non-zero Far End Block Error value (1 
through 8) is detected in the G1 octet in 57-octet PLCP formats. . 


Far End Block Errors are carried in the first four bits of the G1 byte. It counts the 
number of bits (binary 000 to 1000) in the previous BIP-8 that didn’t match the even 
parity check. A FEBE setting of 1111 is used to indicate BIP/FEBE is not active. 
Other values are invalid. 


(N) FEBE All Ones 


A PLCP FEBE All Ones is counted when a G1 octet is detected with the FEBE value 
- js OxE This is also considered to be an Invalid FEBE. 


(O) Invalid FEBE 
An Invalid FEBE is registered if a G1 octet has any invalid FEBE value (9 through F). 


STS-1 Framing 


When using STS-1 framing at 51.840 Mbps for coaxial signals, select [F3], STS-1, when in 
the Framing field on the ATM Interface Setup screen. After making the other applicable 


_ field selections, press (*). 


As the pre-loaded application program begins to run, press (Fs), PHYSTAT, to display the 
Physical Layer Statistics screen for STS-1 framing as illustrated in Figure 10-12; 

Figure 10-13 is the second page of the statistical display for STS-1 framing. Toggle 
between the two displays by pressing and (&@). The error injection softkeys (discussed 
in Section 11) apply only in Emulate Mode; they are not currently accessible from 
application programs. See Section 10.1 for their accessibility. 


Note that STS is byte-oriented; the digital unit within STS is an octet (8 bits). Octet may 
sound the same as a byte, but “byte” implies a character or other unit that has meaning by 
itself, and bytes sometimes are more than 8 bits. “Octet” is used to indicate an eight-bit 
unit, even if it has no logical meaning on its own, like 8 bits from a graphic image file. 
Many overhead octets are logical units, and in some cases will be referred to as bytes. 


SEP ’95 


10 ATM Physical Statistics 


NOTE: These same physical statistics are applicable for and are displayed 
with fiber optical connectors and signals. 
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Figure 10-12 AIM 302 Physical Layer Statistics screen for STS-1 framing, first page. 


The statistical categories for STS-1 framing which appear on the displays illustrated in 
Figure 10-12 and Figure 10-13 are defined as follows. 


(A) Signal Fault 


An STS-1 Signal Fault is declared in Monitor mode and Emulate A mode when a loss 
of signal occurs. LOS detection is the occurrence of 175 + 75 zeros prior to 
B3ZS/HDB3 decoding. 


In all other cases, it is declared when a STS-1 Out Of Frame (OOF) occurs. 


Many statistics are ignored during a Signal Fault second. 


(B) STS LOP - 
The H bytes point to the start of the payload. An STS Loss of Pointer is recorded if a 
valid pointer as defined in TR-NWT-000253 cannot be found in the H1/H2 pointer of 
the STS-1/STS-3c/STM-1 frame. 

(C) Line AIS 


A Line Alarm Indication Signal is detected when the the three Least Significant Bits 
of the K2 octet of the STS frame are set to 111 for five consecutive frames. 
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(D) Path AIS 


A Path Alarm Indication Signal is given if an all-ones pattern is detected in the H1 
and H2 octets for three consecutive frames. 


(E) STS OOF 


An STS Out Of Frame is detected if four consecutive errored A1/A2 framing patterns 
are observed. For STS-3c and STM-1, the pattern observed consists of the third Al 
octet and the first A2 octet. 


(F) STS LOF 
An STS Loss Of Frame is detected when STS OOF is active for 24 consecutive 
SONET frames. 

(G) STS LOF 2-3 
STS LOF 2-3 is detected if STS LOF is high for three consecutive one-second 
latching signals. 


(H) Path RDI 


A Path Yellow alarm (Remote Defect Indicator) is detected if the path yellow bit in 
the G1 octet 1s set for ten consecutive frames. 


(}) LOC 


Loss Of Cell Delineation (LOC) is active in any mode when the HEC alignment 
framing method (53-byte cells) is active. Cell delineation is lost if seven consecutive 
HEC errors occur at the current cell delineation position. 


(J) Line Code Violations 


B3ZS decoding: A Line Code Violation is a bipolar rule violation and an occurrence 
of three or more zeros. 


HDB3 decoding: A Line Code Violation is the count of LCVs according to CCITT 
recommendation O.161. 
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Figure 10-13. AIM 302 Physical Layer Statistics screen for STS-1 framing, second page. 


(K) B1 BIP Errors 


B1 BIP Errors are detected if there is an error in the B1 BIP-8 code at the receiver. 
It is an error checking code applied to section overhead (B1). 


The Bit Interleaved Parity 8 is an error checking code applied for quick isolation of 
faults. Each bit in the B octets is set to 1 or 0 as necessary to obtain even parity over 
the previous frame. This is the same as the parity bit in an async character, but 
instead of a character the parity check covers the entire frame. That is, if there are 

an even number of Is in the first position of all octets, the first bit of the B octet is 0. 
If the number of 1s in the second position of all octets is odd, the second bit of the B 
octet is set to 1 to make the count (parity) even. 


(L) B2 BIP Errors 


B2 BIP Errors are detected if there is an error in the B2 BIP code (for 
STS-1/STS-3c/STM-1) or BIP-24 code (for STS-3c/STM-1) at the receiver. It is an 
error checking code applied to line overhead (B2). 


(M) B3 BIP Errors 
B3 BIP Errors are detected if there is an error in the B3 BIP code at the receiver. It 
is an error checking code applied to path overhead (B3). 

(N) Path FEBE Errors 


Path FEBE Errors are recorded if any valid non-zero Far End Block Error value (1 
through 8) is detected in the most significant nibble (bits 1 through 4) of the G1 octet 
of the STS-1/STS-3c/STM-1 overhead. 
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(O) Path FERF Errors 


Path FERF Errors are recorded if a value of 9 is detected in the most-significant 
nibble (bits 1 through 4) of the G1 octet of the STS-1/STS-3c/STM-1 overhead. 


(P) Line FEBE Errors 


The Line FEBE signal is used to convey the count of the interleaved bit blocks that 
have been detected to be in error by the Line BIP-8N (B2) bytes. The count has 
(8N +1) legal values, namely, 0 to 8N errors. The remaining possible values (255-8N), 
represented by the 8 bits of Z2 shall be interpreted as zero errors. N equals 3 for the 
STS-3c based 155.520 Mbps B-ICI. A count of the differences in the calculated 
BIP-8N and the received B2 bytes shall be placed in the third Z2 bite of the STS-3c 
frame. : 


(Q) Line RDI Errors 


Line Remote Defect Indicator Errors are detected if the three Least Significant Bits 
of the K2 octet are set to 110 for five consecutive frames. 


(R) Sig Label Mismatch 


Signal Label Mismatch is detected if the received value in the C2 octet does not equal 
0x13 for seven consecutive frames. 


10.7 Fiber Optical Connectors and Signals 


The physical statistics displayed for fiber optical signals (and the selection of either 
STS-13c or STM-1 in the Framing field) are the same as those described in Section 10.6 for 
STS-1 framing using coaxial cables, with the exception of the STS-3c/STM-1 Signal Fault, 
as noted below. 


(A) Signal Fault 


An STS-3c/STM-1 Signal Fault is declared when STS Out Of Frame (OOF) occurs. 
Many Statistics are ignored during a Signal Fault second. 
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11 Error Injection for Physical Statistics 


The user may select to inject errors in the data and observe their tally on the physical statistics 
display. This is done using the softkeys on the Physical Statistics displays. 


Please note the following information for Error Injection: 


° Error injection can be done while in Emulate Mode only. 


¢ Error injection is only accessible when you are not in the application; you must enter the 
Physical Statistics display via the STATS softkey on the top-level softkey rack, which is 
accessible by pressing | repeatedly. 


¢ The statistics display is updated once per second. 


¢ Events may be injected one at a time. 


e — If (e] does not seem to operate properly, press the -MORE-— softkey to display the previous 
subset of softkeys for that sublayer of softkeys and try pressing (o] again. 


Q@ ® 


Figure 11-1 Top-level Physical Statistics softkey rack is used for error injection in Emulate mode. 


Figure 11-1 shows the first rack of softkeys that are displayed in the physical statistics after pressing 
the PHYSTAT softkey. Note the first three softkeys have displays above them. 


G) The area above [Fi] displays the MODE selected; it defaults to IDLE. Modes are explained 
below in Section 11.1. 


(2) The area above [F2) will display the EVENT selected; it has no default and remains blank until 
an event selection is made. Events are explained below in Section 11.2. 


G3) The area above [(F3) displays the RATE selected; it defaults to 1. Rates are explained below in 
Section 11.3. 
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Note also for Figure 11-1: 


e Pressing the MODE softkey rotates through the error injection mode selections. 


e EVENT selects the types of errors to inject. 


¢ RATE selects the rate of EVENT errors in BURST or CONTIN modes by addition or subtraction 
of one error at a time, by multiples or divisors of 2, and by multiples or divisors of 10. 


e COND selects the condition that the hardware will continuously transmit. The user can toggle 
the conditions on and off via the softkeys. 


These selections work together in various ways and many of their selections are dependent upon 
the type of framing mode selected. These relationships and meanings are explained in the 
following sections. 


11.1 


11.2 


MODE 


Pressing the MODE softkey rotates through the error injection mode selections of IDLE, 
SINGLE, BURST, and CONTIN. The field defaults to IDLE and the selection is as a a 
above the [Fi] softkey as shown in Figure 11-2. 


Figure 11-2 The Error Injection MODE softkey rack; available only when emulating. | 


IDLE — The Error Injection IDLE mode simply means there are no errors being 
injected into the data stream. | 


SINGLE — The SINGLE mode in Error Injection will inject one error (event) each — 
time the selected type of EVENT softkey is pressed. The events are explained below in 
Section 11.2. 


BURST — Selecting the BURST mode injects errors (events) whenever the selected 
type of EVENT softkey is pressed, similar to the single mode. However, instead of a 
single error injected at a time, a burst of errors is injected. The size of this burst is 
user-selected using the RATE softkey; this is explained in Section 11.3, below. 


CONTIN — The CONTIN mode continuously injects a burst of errors every second. As 
in burst mode, the number of errors is user-selected using the RATE softkey. 


EVENT 


After selecting SINGLE, BURST, or CONTIN mode, the user may select the type of errors 
(or events) to inject via the EVENT softkey. 
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The types of errors or events to inject are selected via the EVENT softkey. Pressing 
EVENT brings up different softkeys depending upon what framing mode you have selected 
on the AIM setup screen; these will be addressed in the following paragraphs. 


(A) Coaxial DS-3 Framing Modes 


The EVENT softkeys shown in Figure 11-3 are available for DS-3 coaxial framing 
modes, both 53-octet direct framing and 57-octet PLCP framing unless otherwise 
noted. 


Figure 11-3 Coaxial DS-3 PLCP framing mode EVENT softkeys; B1 is not applicable to DS-3 direct framing mode. 


e SNG HEC — Error the low order bit of the ATM cell in Header Error Control. 
© MUL HEC —Error the low order two bits of the ATM cell in HEC. 


e PAYCRC — Error the payload CRC of the ATM cell; the payload CRC is 
errored with a fixed four-bit pattern. 


¢ B1I— Error the low order bit of the DS3 PLCP B1 BIP-8 octet. (Contains a B1 
octet in its multiframe.) Note that this selection is not available nor applicable 
for DS-3 53-octet direct framing, just for DS-3 57-octet PLCP framing mode. 
(B) Coaxial E3 Framing Mode 
The EVENT softkeys shown in Figure 11-4 are available for E3 coaxial framing mode. 


Figure 11-4 Coaxial E3 framing modes EVENT softkeys. 


e SNG HEC — Error the low order bit of the ATM cell in Header Error Control. 
© MUL HEC — Error the low order two bits of the ATM cell in HEC. 


e PAY CRC — Error the payload CRC of the ATM cell; the Peyiond CRC is 
errored with a fixed four-bit pattern. 


¢ EM BIP — Error the low order bit of the E3 EM BIP-8 octet. 
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(C) Coaxial STS-1 Framing Mode 


The EVENT softkeys shown in Figure 11-5 are available for STS-1 coaxial framing 
mode. 


Figure 11-5 Coaxial STS-1 framing modes EVENT softkeys. 


e SNG HEC — Error the low order bit of the ATM cell in Header Error Control. 
e MUL HEC — Error the low order two bits of the ATM cell in HEC. 


e PAY CRC — Error the payload CRC of the ATM cell; the payload CRC is 
errored with a fixed four-bit pattern. 


e¢ Bi — Error the low order bit of the STS-1 B1 BIP-8 octet. (Contains a B1 octet 
in its multiframe.) 


e 8B2— Error the low order bit of the STS-1 B2 BIP-8 octet. 
e B3— Error the low order bit of the STS-1 B3 BIP-8 octet. 


(D) Fiber STS-3c and STM-1 Framing Modes 


The EVENT softkeys shown in Figure 11-6 are available for STS-3c and STM-1 fiber 
framing modes. 


Figure 11-6 Fiber STS-3c and STM-1 framing modes EVENT softkeys; press -MORE- to bring up the second set of softkeys. 


e  SNG HEC — Error the low order bit of the ATM cell in Header Error Control. 
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© MUL HEC — Error the low order two bits of the ATM cell in HEC. 


e PAY CRC — Error the payload CRC of the ATM cell; the payload CRC is 
errored with a fixed four-bit pattern. 


e Bl — Error the low order bit of the STS-3c/STM-1 B1 BIP-8 octet. (Contains a 
B1 octet in its multiframe.) 


¢ B21 — Error the low order bit of the STS-3c/STM-1 B2 BIP-8 octet (beginning 
at bit 23). 


¢ B22 — Error the low order bit of the STS-3c/STM-1 B2 BIP-8 octet (beginning 
at bit 15). 


¢ B23— Error the low order bit of the STS-3c/STM-1 B2 BIP-8 octet (beginning 
at bit 7). 


e B2 ALL — Error the low order bit of each of the three STS-3c/STM-1 B2 BIP-8 
octets. 


e B3— Error the low order bit of the STS-3c/STM-1 B3 BIP-8 octet. 


11.3 RATE 


The RATE softkey is used in BURST mode and CONTIN mode to select how many errors 
to inject in a burst (as fast as it can). The number of errors is displayed above the 
softkey and defaults to ]. To change the number of error events, press the RATE softkey 
and select the rate modification via the softkeys shown in Figure 11-7. 


If you 
Then, if you wanted to change the error (event) rate to 6, press (F3) once: 3x2 = 6. 


Then, if you decide to change the error (event) rate to 100 atatime, _ 
press (F2}: 6-1 = 5, press (F3}: 5x 2 = 10, and then press [Fs}: 10 x 10 = 100. 
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11.4 COND 


COND allows the user to select one or more conditions that the hardware will continuously 
transmit. The user can toggle the conditions on and off via the softkeys. When a 
condition is toggled on, an asterisk (*) lights up beside the condition(s) in the “C” field it 
causes on the physical statistics screen. Toggling on some conditions may activate more 
than one of the physical statistics condition fields listed on the screen (note that you may 
need to page forward or page backward to find the statistic listed). 


Like EVENT, different condition softkeys appear depending upon what framing mode you 
have selected on the AIM setup screen; these will be addressed in the following 
paragraphs. 


Unlike EVENT, however, more than one condition can be toggled on at a time, but you 
may not know which statistic is being tallied for which condition as some conditions apply 
to more than one statistic listed on the display. 


(A) Coaxial DS-3 Framing Modes 


The COND softkeys shown in Figure 11-8 are available for DS-3 coaxial framing 
modes, both 53-octet direct framing and 57-octet PLCP framing unless otherwise jee 
noted. 


Figure 11-8 Coaxial DS-3 PLCP framing mode COND softkeys; G1 RAI is not applicable to DS-3 direct framing mode. 


¢ 0OFEBE — Inserts all-zeros in the Far End Bit Error (FEBE) field of the transmit 
frame. eo | 


* 


The all-zeros value provides an indication to the far end that no BIP-8 errors are 
being detected. BIP-8 status and error counts are not affected. 


¢ ]FEBE — Inserts all-ones in the Far End Bit Error (FEBE) field of the transmit 
frame. 


The all-ones value notifies the far end that the FEBE function is inhibited. BIP-8 
status and error counts are not affected. 


© CLP ON — Forces on the CLP bit. 
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Forces the Cell Loss Priority bit of the ATM Cell Headers to one. Normally CLP 
is transmitted as zero. 


° XRAI— Forces Remote Alarm Indication (X-bits) of DS3 Multiframe to error 
State. 


The X1 and X2 bits of the DS3 multiframe are used to indicate received errored 
multiframes to the remote end (RAI signal); these bits are set to binary one (i.e., 
X1=X2=0) if loss of signal (LOS), Out of frame (OOF), alarm indication signal 
(AIS), or slips are detected in the incoming signal. The maximum allowed rate of 
change of state for the X-bits is once a second; therefore, the X-bits should be set 
to binary zero for a length of time equal to the length of the error-free condition, 
but rounded-up to the next integer. 


Enabling the X RAI condition forces these bits to be transmitted as zero. 
_ © IDLE — Forces DS3 Idle Code Signal. 


The idle signal is a signal with valid multiframe and M-subframe alignment 
signals and valid P-bits. The information bits are set to a 1100... sequence, 
starting with a binary one after each M-bit, F-bit, X-bit, and C-bit. The C-bits 
are set to binary zero (C1=0, C2=0, C3=0) in the third M-subframe (C31, C32, 
C33); the remaining C-bits (three C-bits in M-subframes 1, 2, 4, 5, 6, 7) may be 
individually set to one or zero, and may vary with time. The X-bits are set to 
binary one (X1=1, X2=1). 


Enabling the IDLE condition forces the DS3 Idle Code Signal to be transmitted. 
e AIS — Forces a DS3 Alarm Indication Signal. 


The DS3 AIS is a signal with valid multiframe and M-subframe alignment signals 
and valid P-bits. The information bits are set to a 1010... sequence, starting with 
a binary one after each M-bit, F-bit, X-bit, P-bit, and C-bit. The C-bits are set to 
binary zero (C1=0, C2=0, C3=0). The X-bits are set to binary one (X1=1, 
X2=1). 


Enabling the AIS condition forces the Alarm Indication Signal to be transmitted. 


¢ GI RAI— Forces Remote Alarm Indication (RAI bit) of DS3 PLCP G1 octet to 
error state (in 57-octet PLCP mode only). 


The Remote Alarm Indication (RAI) is the fifth bit of the PLCP Frame G1 octet. 

_ Normally it is returned on a UNI when a receive failure occurs. When an 
incoming failure condition is detected which persists for a “soaking period” 
(typically 2-10 seconds), an RAI shall be sent to the far end by setting G1 
(RAI)=1. The RAI shall be detected when G1 (RAI)=1 for ten consecutive 
PLCP frames. The indication is cleared by setting G1 (RAI)=0 when the 
incoming failure has ceased for 10 to 20 seconds. At the receiving end, removal 
of the RAI signal is recognized by detecting G1 (RAI)=0 for ten consecutive 
PLCP frames. 
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Note that this selection is not available nor applicable for DS-3 53-octet direct 
framing, just for DS-3 57-octet PLCP framing mode. 


(B) Coaxial E3 Framing Modes 


The COND softkeys shown in Figure 11-9 are available for E3 coaxial framing modes. 


Figure 11-9 Coaxial E3 framing modes COND softkeys. 


See Section 11.4(C) above on events for STS-3c and STM-1 fiber framing modes for 
explanation of these events, plus the following. 


0 FEBE — Inserts all-zeros in the Far End Bit Error (FEBE) field of the transmit 
frame. 


The all-zeros value provides an indication to the far end that no BIP-8 errors are 
being detected. BIP-8 status and error counts are not affected. 


J FEBE — Inserts all-ones in the Far End Bit Error (FEBE) field of the transmit 
frame. 


The all-ones value notifies the far end that the FEBE function is inhibited. BIP-8 
status and error counts are not affected. 


CLP ON — Forces on the CLP bit. 


Forces the Cell Loss Priority bit of the ATM Cell Headers to one. Normally CLP 
is transmitted as zero. 


MA TIME — Forces an E3 MA Timing Marker Signal. 


Bit 8 of the Maintenance and Adaptation (MA) octet of the E3 multiframe is the 
Timing Marker. This bit is set to 0 to indicate that the timing source is traceable 


to a Primary Reference clock and is otherwise set to 1. 


Enabling the MA TIME condition forces an MA Timing Marker Signal to be sent. 
MA FERF — Forces an E3 MA FERF Signal. 
Bit 1 of the Maintenance and Adaptation (MA) octet of the E3 multiframe is the 


FERF bit. Setting this bit to one indicates that a Far End Receive Failure has 
occurred. 
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e AIS — Forces an E3 Alarm Indication Signal. 


The E3 AIS is an unframed all-one signal present for two consecutive frames with 
detection as defined in ITU recommendation G.775. 


Enabling the AIS condition forces the Alarm Indication Signal to be transmitted. 


(C) Coaxial STS-1 and Fiber STS-3c and STM-1 Framing Modes 


The COND softkeys shown in Figure 11-10 are available for STS-1 coaxial and fiber 
STS-3c and STM-1 framing modes. 


Figure 11-10 Coaxial STS-1 and fiber STS-3c and STM-1 framing modes COND softkeys; press - MORE-— to bring up the second set of 
softkeys. 


¢ OFEBE — Inserts all-zeros in the Far End Bit Error (FEBE) field of the transmit 
frame. 


The all-zeros value provides an indication to the far end that no BIP-8 errors are 
being detected. BIP-8 status and error counts are not affected. 


e J] FEBE — Inserts all-ones in the Far End Bit Error (FEBE) field of the transmit 
frame. 


The all-ones value notifies the far end that the FEBE function is inhibited. BIP-8 
status and error counts are not affected. 


e CLP ON — Forces on the CLP bit. 


Forces the Cell Loss Priority bit of the ATM Cell Headers to one. Normally CLP 
is transmitted as zero. 


° L AIS — Forces an STS-3c/STM-Line AIS condition to be generated. 
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AIS is used in the digital network to alert downstream equipment that an 
upstream failure has been detected. The SONET signal format provides 
different AISs for various layers of functionality including DS n (n=1, 1C, 2, or 
3) and DSO AISs. An STE sends Line AIS to alert the downstream Line 
Terminating Equipment (LTE) than a failure has been detected and to initiate 
automatic protection switching (when APS is provided as a feature). 


On entering an LOS or LOF state on the incoming signal, Line AIS shall be 
generated downstream by an STE within 125 micro-seconds. An STE generates 
Line AIS by constructing an OC-n signal that contains valid Section overhead 
and a scrambled all-ones pattern for the remainder of the signal. Note that Line 
AIS generated as described provides convenient generation of AIS for upper 
layers (e.g., Path AIS and DS1 AIS). 


Line AIS on an incoming signal shall be detected by an LTE as all ones in bits 6, 
7, and 8 of the K2 octet in five consecutive frames, at which point the LTE shall 
enter a Line AIS state. 


Line AIS deactivation shall occur (i.e., an STE shall cease generating Line AIS) 
within 125 micro-seconds of the ie exiting the failure state that caused the Line 
AIS to be sent downstream. 7 


Removal of Line AIS on an incoming signal shall be detected by an LTE as any 
pattern other than the code 111 in bits 6, 7, and 8 of the K2 octet in five 
consecutive frames. The detection of the removal of Line AIS shall cause the 


LTE to exit the Line AJS state. For verification purposes, it suffices to use a 


consistent non-111 pattern to test compliance with this requirement. 


The Line AIS signal maintains operation of the downstream regenerators and, 
therefore, prevents generation of unnecessary alarms. At the same time, data 
and orderwire communication is retained Cerccn the regenerators and the 
downstream LTE. 7 


To summarize, on an incoming signal an LTE shall: 


Take this Action When K2-octet Has Fora How 
bt6 bit7 bits Duration of Soon 
Activate Line AIS 1 1 1 five consecutive 
frames 
Deactivate Line AIS =f] | 1 within 


125 micro-seconds 


Enabling the L AIS condition forces the Line AIS condition to be transmitted. 


L RDI — Forces an STS-3c/STM-1 Line RDI (Line FERF) condition to be 
generated. 


An indication returned to a transmitting Line Terminating Equipment (LTE) 
upon receipt of a Line AIS code or detection of an incoming line failure at the 
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receiving LTE. Line RDI (Remote Defect Indicator) alerts the upstream LTE 
that a failure has been detected along the downstream line. 


Line RDI shall be generated within 125 micro-seconds of the LTE entering an 
LOS, LOE, or Line AIS state on the incoming signal. AN LTE generates Line 
RDI by inserting the code 110 in bit positions 6, 7, and 8 of the K2 octet. 


All LTEs shall detect incoming Line RDI. Line RDI is detected when a 110 
pattern is detected in bits 6, 7, and 8 of the K2 octet for five consecutive frames, 
at which point the LTE shall enter a Line RDI state. 


The LTE indicates that removal of Line RDI by inserting the code 000 in bits 6, 
7, and 8 of the K2 octet within 125 micro-seconds of exiting the failure state or 
Line AIS state of the incoming signal. 


When bits 6, 7, and 8 of the K2 octet are also used for APS mode indication, the 
code 000 inserted to indicate Line RDI removal shall be inserted for a minimum 
of 50 ms. After a maximum of 200 ms, the appropriate APS mode indication 
shall be inserted. | 


Removal of Line RDI is detected by a 000 pattern in bits 6, 7, and 8 of the K2 
octet in five consecutive frames. The detection of the removal of Line RDI shall 
cause the LTE to exit the Line RDI state. 


As an objective, removal of Line RDI should be detected by any pattern other 
than the code 110 in bits 6, 7, and 8 of the K2 octet in five consecutive frames. 
For verification purposes, it suffices to apply a consistent non-110 code to test 
compliance with this objective. 


To summarize, on an incoming signal an LTE shall: 


Take this Action When K2-octet Has Fora How 
bit6 bit7 bit8 Duration of Soon 
Activate Line RDI 0 0 0 five consecutive 
frames 
Deactivate Line RDI #0 +0 +0 within 


125 micro-seconds 


Enabling the L RDI condition forces the Line RDI condition to be transmitted. 


° PRDI— Forces the transmission of the STS-3c/STM-1 Path RDI (Path Yellow) 
condition. 


STS Path RDI alerts the upstream STS PTE that a downstream failure indication 
has been declared along the STS Path. When STS-based services are carried in 
the STS SPE, STS Path RDI can be used to initiate trunk conditioning on the 
affected STS Path service. 

Path RDI shall be generated within 250 micro-seconds by an STS PTE upon 


entering LOS, LOF, LOP, or LOC state, or upon detecting Line AIS or Path AIS, 
by setting bit 5 in the Path Status octet (G1) to one. 
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This bit retains this value for the duration of the RDI condition. Transmission of 
the RDI signal shall cease within 250 micro-seconds when the STS PTE no longer 
detects the above failure states or Line AIS or Path AIS. An STE PTE shall 
deactivate STS Path RDI by setting bit 5 in the G1 octet to zero. 


All STS PTEs shall detect incoming STS Path RDI. An STS PTE detects STS 
Path RDI when a one is in bit 5 of the G1 octet for ten consecutive frames, at 
which point the STS PTE shall enter the STS Path RDI state. 


Removal of STS Path RDI is detected by an STS PTE by a zero in bit 5 of the G1 
octet for ten consecutive frames, at which point os STS PTE shall exit the STS 
Path RDI state. 


To summarize, on an incoming signal when LOS, LOF, LOP LOC, Line AIS, or Path AlS is 
detected, an STE shall: 


To Take This Action: How Set bit5 of Fora 
Soon the G1-octet to Duration of 
Activate Path RDI within 1 ten consecutive 
250 micro-seconds frames 
Deactivate Path RDI within 0 ten consecutive 
250 micro-seconds frames 
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Enabling the P RDI condition forces the Path RDI (Path Yellow) condition to be 
transmitted. 


P FERF — Forces transmission of the STS-3c/STM-1 Path FERF condition. 


A Path Far End Receive Failure Errors (FERF) condition is reported when the 
value nine is detected in bits 1 through 4 of the Path Status octet (G1). 


P AIS — Forces transmission of the STS-3c/STM-1 Path AIS condition. 


A Path Alarm Indication Signal (AIS) is set if an all-ones pattern is detected in 
the H1 and H2 octets for three consecutive frames. Ordinarily the H1 and H2 
octets are used for concatenation indication. 


SPE UN — Forces transmission of the STS-3c/STM-1 “STS Path Unequipped” 
condition. 


Code 00 (HEX) in the STS Path Signal Label (C2 octet) indicates STS Path 

Unequipped. This code is originated by the NE if the path connection is not 
provisioned (idle). Any code received, other than the code 0, constitutes an 

“Equipped” condition. 


Enabling the SPE UN condition forces 0 to be transmitted in the C2 octet. 
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Appendix A ATM Glossary and Acronyms 


The information in this section of glossary terms and acronyms has been compiled from various sources. 
Note that the terms included are for general information purposes only; this manual does not necessarily 
refer to or use each one individually within the context of this document. 


AAL 


AAL 1 


AAL 2 


AAL 3/4 


AAL 5 
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ATM Adaptation Layer. 

This is a set of four standard protocols that translate user traffic from the higher layers of the 
protocol stack into a size and format that can be contained in the payload of an ATM cell and 
return it to its original form at the destination. Each AAL consists of two sublayers concerned 
with segmenting large Protocol Data Units into ATM cells: the Segmentation and Reassembly 
(SAR) sublayer and the Common Part Convergence Sublayer (CPCS). 

ATM Adaptation Layer 1. | 

AAL 1 is a protocol that addresses Constant Bit Rate (CBR) traffic, such as digital voice and 
video. It is used for applications that cannot tolerate either cell loss or delay. It requires an 
additional byte of header information for sequence numbering, leaving 47 bytes of the cell for 
the payload. , 

ATM Adaptation Layer 2. 

AAL 2 is used with time-sensitive, Variable Bit Rate (VBR) traffic such as packetized voice. It 
allows partial payloads to be sent with fillers so as to accommodate timing requirements of the 
application. 

ATM Adaptation Layer 3/4. 

This is an AAL protocol that handles traffic that can tolerate delay but not cell loss, i.e., bursty 
connection-oriented traffic (error messages) or variable-rate connectionless traffic (LAN file 
transfers). To this end, AAL 3/4 performs error detection on each cell, using an error-checking 
mechanism that uses 4 bytes of each 48-byte payload. ATM cells may be multiplexed in AAL 3/4. 


AIM Adaptation Layer 5. 

Using a conventional 5-byte header, AAL 5 accommodates bursty LAN data traffic with less 
overhead than AAL 3/4. However, unlike AAL 3/4, it does not allow multiplexing of ATM 
cells. 


Available Bit Rate. 


ATM Interface Module. 

A module which resides on the top enclosure of the INTERVIEW 8800 PLUS ATM unit; it 
houses the ATM interface connectors. 

Alarm Indication Signal. 

A DS-3 AIS is a signal with valid multiframe and M-subframe alignment signals and valid 
P-bits. (DS-3 53-octet direct framing) © 
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AL 


ATM 


Bl 


B2 


B3 
BASize 


BECN 


B-ICI 


BIP 


B-ISDN 


BNC 


Btag 


CAC 
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Alignment. 
This is a 1-byte subfield used to make the CPCS trailer size 4 bytes and passed transparently 
through the network for AAL 3/4. 


Asynchronous Transfer Mode. 
This type of framing is used in B-ISDN and SONET based on 53-byte cells (a 5-byte header with 
a 48-byte payload). It is a high-speed, connection-oriented switching and multiplexing 
technology used to transmit different types of traffic simultaneously (voice, video, and data); it is 
asynchronous in that information streams can be sent independently without a common clock. 


This is a section overhead (SOH) byte carrying a BIP-8 parity check. 
This is a line overhead (LOH) byte carrying a BIP-8 parity check. 
This is a path overhead (POH) byte carrying a BIP-8 parity check. 


Buffer Allocation Size. 
This 2-byte portion of the CPCS header is encoded to indicate the CPCS-PDU payload length 
in AAL 3/4. 


Backward Explicit Congestion Notification. 
This is a signalling bit in the Frame Relay header. 


B-ISDN Inter-Carrier Interface. 
This interface is a carrier-to-carrier interface between ATM networks. 


Bit Interleaved Parity. 

This is an error checking method where each of 7 bits is parity of every mth bit in the data 
block: each bit in this field reflects an “even parity” on all the bits in the same position (1-8) of 
the bytes in the previous PLCP frame, excluding the Al, A2, and P bytes. A BIP-8 applies 
eight separate checks longitudinally on the data. 


Broadband Integrated Services Digital Network. 
This technology suite is geared to multimedia with two transmission schemes: STM 
(Synchronous Transfer Mode) and ATM. It allows ATM access at rates greater than 100 Mbps. 


Connectors (male) on coaxial cables for DS3, E3, and STS-1 metallic interface testing to mate 
with metallic interface connectors (female) on ATM Interface Modules. 


Beginning Tag. 

Btag is a 1-byte “error check” for the segment in the CPCS header in AAL 3/4. The value in 
this field is also placed in the Etag field of the trailer, allowing a quick comparison after 
receipt to determine if the PDU has been corrupted. 


Connection Admission Control. 

This process is one in which new calls are limited to preserve the quality of service. It uses two 
means of controlling the setup of virtual circuits—overbooking and full booking. Overbooking 
allows one connection to exceed permissible traffic limits and assumes that other active 
connections are not using the maximum available resources; full booking limits network access 
once maximum resources are committed and only adds connections that specify acceptable 
traffic parameters. 
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CDV 


Cell 


CES 
CIR. 


CLP 


CLR 


CPCS-UU 


CPE 


CPI 
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Constant Bit Rate. | 
This is used in ATM for voice or sync data (video) which requires a continuous flow of bits 
with low variation in cell delay. It requires guaranteed throughput rates and service levels. 


Cell Delay Variation. 

Expressed in fractions of a second, this ATM User Network Interface traffic parameter 
measures the allowable variance in delay between one cell and the next. When emulating a 
circuit, CDV measurements allow the network to determine if cells are arriving too quickly or 
too slowly. 


An ATM cell consists of 53 bytes or “octets.” Of these, the first five constitute the header and 
the remaining 48 carry the data payload. 


Circuit Emulation Service. 


Committed Information Rate. 


This is the minimum throughput rate guaranteed by the Frame Relay carrier; however, users 
can “burst” above this rate as necessary if bandwidth is available. 


Cell Loss Priority. 

The CLP is a priority bit in an ATM cell header. When the CLP=1, it defines the cell to have 
a low priority, an indication that the cell may be discarded. When the CLP=0, the cell has a 
high priority and may not be discarded. It is used to help control traffic flow so switches and 
end-stations are not overwhelmed and cells are not dropped indiscriminately. CLP is also a 
Transmit Idle Header Values subfield on the INTERVIEW 8800 PLUS ATM unit’s ATM 
Interface Setup screen. 


Cell Loss Ratio. 


~ ConnectionLess Service. 


Common Part Convergence Sublayer. 

This sublayer of the ATM Adaptation Layer pads the Protocol Data Unit (PDU) to Nx48 
bytes, maps control bits, and adds the Frame Check Sequence (FCS) in readiness for 
segmentation and reassembly (SAR). It remains the same regardless of the type of traffic. 


CPCS User-to-User indication. 
This is used to transparently transfer CPCS information from the origination user to the 
destination user in the SDU trailer added in AAL 5. . 


Customer Premises Equipment. 
This describes equipment or hardware in use at the customer site. 


Common Part Indicator. 

The CPI is a 1-byte subfield used to interpret the remainder of the fields in the CPCS header 
and the trailer added for the CPCS sublayer in AAL 3/4. For AAL 5, it is used to align the 
CPCS-PDU trailer to the 32-bit boundary. 
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CSI 


DCC 


DS-3 
DXI 


E1 
E3 


EFCI 


EPC 
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Cyclical Redundancy Check. 

- In AAL 1, this is a 3-bit sequence that functions as an error check for the SN field only. 

- In the SAR trailer in AAL 3/4, the CRC is a 10-bit sequence that functions as an error check 
for the entire SAR-SDU, including the header, payload, and the LI field of the trailer. 

- In AALS, it serves in the CPCS trailer as a 32-bit error check for the entire contents of the 
CPCS-PDU, including the payload, the PAD field, and the first 4 bytes of the trailer. - In 
OAM cells, the CRC is a 10-bit error check for the OAM payload, including the type indicators 
and the function-specific fields. 


Cell Relay Service. 


Convergence Sublayer Indications. 


This is a 1-bit subfield which is used to convey CS-specific information for AAL 1. It is not 
utilized for all AAL 1 implementations. 


Here are four different definitions for DCC: 


Data Country Code. | 

This code is supported in Private Address Format - 1. 
or 

Data Communications Channel. 

This channel is an overhead connection in D bytes for SONET management. 
or 

Digital Cross Connect. 

This is generic Digital Access and Cross-connect System (DACS). 
or 

Direct Connect Card. 

This card is a data interface module on a T-1 bandwidth manager. 


Metallic Interface (44.736 Mbps) for ATM, with E3 (34.368 Mbps). 


Data eXchange Interface. 

This interface defines a format for passing data that has gone through the ATM convergence 
sublayer between a router and a CSU/DSU or other device with ATM segmentation and 
reassembly (SAR) capability. It is also a serial protocol for SNMP for any speed. 


This is the European standard for digital transmission service at 2.048 Mbps. 


This is the European standard for digital transmission service at 34.368 Mbps; E3 transports 
sixteen El circuits. Metallic interface (34.368 Mbps) for ATM, with DS-3 (44.736 Mbps). 


Explicit Forward Congestion Indication. 


This indicator is used to help control traffic flow so that switches and end-stations are not 


overwhelmed and cells are not dropped indiscriminately. See FECN. | 


Even Parity Check. 
This is a 1-bit check of the previous seven bits of the AAL 1 header, 1.e., the SN field and the 
CRC subfield. 
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_ End Tag 


Etag is a 1-byte “error check” for the segment in the CPCS trailer in AAL 3/4. The value in 
this field is the same as the one which has been placed in the Btag field of the header, allowing 
a quick comparison after receipt to determine if the PDU has been corrupted. 


Far End Block Error. 
This is an alarm signal with counts of the BIP errors received. 


Forward Explicit Congestion Notification. 
This notifier is a signalling bit in the Frame Relay header used to help control traffic flow so 
that switches and end-stations are not overwhelmed and cells are not dropped indiscriminately. 


Far End Receive Failure. 

This is an alarm signal with errors detected in the Far End Receive Failure bit. 

Frame Relay Service or Frame Relay Switch. 

Generic Cell Rate Algorithm (Increment parameter, Limit parameter). 

This algorithm enables an ATM entity to measure and/or control negotiated service usage. 
Generic Flow Control. 

This is the first half-byte in an ATM header at the User Network Interface. It is used to help - 
control traffic flow so that switches and end-stations are not overwhelmed and cells are not 
dropped indiscriminately. Also, GFC is a Transmit Idle Header Values subfield on the 
INTERVIEW 8800 PLUS ATM unit’s ATM Interface Setup screen. 

Header Error Control. 

This code is an error checking device for the ATM header contained in a single byte in the 
header. It contains the information for the ATM physical layer’s transmission convergence 
sublayer to perform error detection on the cell header. If errors are found, the cell is dropped 
before the processing moves up to the ATM layer for routing. 

International Code Designator. 

This designator is supported in Private Address Format - 1. 

Intercarrier Interface Protocol. 

This protocol services the connection between two public networks. 


Information Element. 

Inter-Exchange Carrier. 

This is a long distance company which carries traffic between Local Access and Transport 
Areas (LATAs). 

Internet Engineering Task Force. 

This body adopts Requests For Comment (RFCs). 


Interim Local Management Interface. 

This is the Permanent Virtual Connection (PVC) management in ATM. 
Internet Protocol. 

This is the network layer 2 basis for protocols such as TCP and UDP. 
InterWorking Functions. 


This is the conversation process between Frame Relay and X.25, between Frame Relay and 
ATM, and so on. 7 
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LEC 


Length 


LI 


MBS 


MF 


MIB 
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Local Area Network. 


LAN is a data communications network spanning a limited geographical area (a few miles at 
most), providing communication between computers and peripherals, with some switching to 
direct messages. 


Leaky Bucket algorithm. 

This algorithm is a form of flow control: it checks an arriving data stream against the 
traffic-shaping parameters specified by the sender as follows: The data is stored in a memory 
buffer (bucket) which is allowed to fill, but not overflow. The data is allowed to flow out (leak) 
allowing more data to be added to the buffer. Excess data is either dropped or routed to 
another memory buffer which performs the same process, keeping the traffic parameters 
intact. - 


Local Exchange Carrier. 
An LEC is a TELCO. 


Used to indicate the length of the PDU payload. This field is encoded in the CPCS trailer in 
AAL 3/4 to indicate the number of counting units in the length of the payload, with the 
counting unit size indicated in the CPI of the header. For AAL 5, it is also a 2-byte field in the 
CPCS trailer used to indicate the length of the CPCS payload (not including the PAD bytes). 


Length Indication. 

The LI is the 6-bit field which is binary encoded in the SAR trailer in AAL 3/4 to indicate the 
number of bytes of the CPCS-PDU which are contained in the payload portion of the segment. 
For the BOM and COM segments this value must be 44. For EOM segments, the value can 
range from 4 to 44 as appropriate. For SSM segments, permissible values range from 8 to 44. 


Loss of Cell (delineation). 
This condition indicates a loss of cell alignment. 


Loss of Frame. 
A LOF condition occurs when the mux cannot find framing (OOF) for 2.5 seconds. 


Loss of Signal. 
This is an indication that there is no received data; no incoming signal is detected. 


Metropolitan Area Network. 
This is an area network which typically runs at 100 Mbps. 


Maximum Burst Size. 
This is the number of cells that may be sent at the Peak Cell Rate (PCR) without exceeding 
the Sustainable Cell Rate (SCR). 


Multi-Frequency. 
This is tone signalling on analog circuits. 


Management [nformation Base. 
This is a description of a network for management purposes as defined by OSI, the seven-layer 
protocol model defined by the International Organization for Standardization. 


Message [Dentifier or Message IDentification. 


This is a sequence number shared by all Layer 2 Protocol Data Units holding segments of one 
Layer 3 Protocol Data Unit as defined for SMDS. For AAL 3/4, it is the same for all segments 
of the same frame. 
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Multiplexing Identification. 
This is used to multiplex CPCS connections on a single ATM Layer connection, when 
applicable, in the SAR header in AAL 3/4. 


Network Layer Protocol [Dentifier. 
This is a control field in the frame header which identifies encapsulated protocols. 


Network-Network Interface. 
This interface is between carriers or a carrier and a private network as defined for Frame Relay. 


Network-Node Interface. | 
This is a point-to-point interface between two switches for SDH, SONET, or B-ISDN networks. 


Network Parameter Control. 
Network Resource Management. 


Network Service Access Point. 
This is a logical address of a user in an OSI protocol stack. 


Network Termination. 
An NT is a device on the customer premises end of the local loop, such as a CSU or a DSU. 


Operations, Administration, and Maintenance. 

OA&M cells perform a range of diverse network management functions. Such functions 
include fault and performance management (operations); addressing, data collection, and 
usage monitoring (administration); and analysis, diagnosis, and repair of network faults 
(maintenance). OAM cells do not aid in segmentation and reassembly. 


Optical Carrier level 1. 3 
OC-1 is a SONET rate of 51.84 Mbps which matches STS-1. 


Optical Carrier level 3. 
OC-3 is a SONET rate of 155.52 Mbps which matches STS-3. 


Optical interface for ATM which transmits OC-3 optical signals. 


Out Of Frame. 
This condition occurs with a loss of frame alignment. 


Peak Cell Rate. 

This is a traffic parameter applied per Virtual Circuit, Virtual Path, or channel for ATM. It is 
the maximum rate at which cells can be transmitted across a virtual circuit, specified in cells 
per second and defined by the interval between the transmissions of the last bit of one cell and 
the first bit of the next. 


Public Data Network. 
A PDN is generally a packetized network. 


Protocol Data Unit. 
This is an informational packet or frame which, in the appropriate format, can then be 
segmented and encapsulated in the payload of an ATM cell. 


A-7 


INTERVIEW 8000 Series — ATM (Broadband): 985—B0682—01 | 


PHY PHYsical Layer. 
The physical layer of the OSI protocol stack is Layer 1; the physical layer of the ATM protocol 
stack is the bottom layer, which defines the interface between ATM traffic and the physical 
media. The ATM PHY consists of two sublayers: the physical medium- 
dependent (PMD) sublayer and the transmission convergence (TC) sublayer. 


PLCP Physical Layer Convergence Protocol. 
The PLCP is the part of the physical layer that adapts transmission medium to handle a given 
protocol sublayer. It is a protocol specified within the TC sublayer that defines how cells are 
formatted within a data stream for a particular transmission facility, such as T1, T3, or OC-n. 


PMD Physical Medium-Dependent sublayer. 
The ATM PHY sublayer which defines the actual speed at which ATM traffic can be 
transmitted across a given physical medium is the PMD. It also defines a sublayer in layer 1 of 
LAN protocols. 


PTI (alsoPT) Payload Type Identifier. 
This is a control field in the ATM header which identifies the type of data in the payload: 
Bit 3 = discriminate cells 
Bit 2 = 0 to indicate congestion in data cells 
Bit 1 = carried transparently end-end in AAL 5 


PVC Permanent Virtual Connection or Permanent Virtual Circuit. 
A PVC is an assigned connection over a packet, frame, or cell network. Such connections are 
not switchable by the user; they are virtual links with fixed end-points as defined by the 
network manager. A single virtua] path may support multiple PVCs. 


QoS Quality of Service. 
There are five broad quality of services classes as defined by the ATM Forum’s UNI 3.0: 
Class 1 - specifies performance requirements. 
Class 2 - specifies necessary service levels for packetized video and voice. 
Class 3 - specifies interoperability requirements with other connection-oriented protocols. 
Class 4 - specifies interoperability requirements with other connectionless protocols. 
Class 5 - addresses interoperability with applications that do not require a particular class of service. 


RDI Remote Defect Indicator. 
This is a yellow alarm signal with remote errors detected in STS-1 framing at 51.840 Mbps for 
coaxial signals. A Path Yellow alarm (Remote Defect Indicator) is detected if the path yellow bit in 
the G1 octet is set for ten consecutive frames; Line Remote Defect Indicator Errors are detected if 
the three Least Significant Bits of the K2 octet are set to 110 for five consecutive frames. 


SAP Service Access Point. 
The logical address of a session within a physical station is a Service Access Point. It is part of 
a header address at an interface between sublayers. 


SAR Segmentation And Reassembly. 
The SAR is protocol sublayer that converts Protocol Data Units into appropriate lengths and 
formats them to fit the payload of an ATM cell (segmentation). At the destination end, it 
extracts the payloads from the cells and converts them back into PDUs (reassembly), which can 
then be passed higher up the protocol stack for use in other applications. 
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Sequence Count. 
This is a 3-bit sequence number for the entire CS-PDU for AAL 1. This is generated by the 
CS and remains constant for all segments created from that CS-PDU. 


Type of fiber optic connector, square in appearance. (See also ST, round fiber optic 
connector.) 


Sustainable Cell Rate. 
SCR is a traffic parameter for ATM; it represents the maximum throughput that bursty traffic 
can achieve within a given virtual circuit without risking any cell loss. 


Synchronous Digital Hierarchy. 
This international version of SONET is a digital multiplexing plan in which all levels are 
synched to the same master clock. 


Service Data Unit. 
An SDU is an information packet or segment which is passed down to become the payload of 
the adjacent lower layer in a protocol stack. 


SMDS Interface Protocol. 


Switched Multi-megabit Data Service. 
This is a data service offered on a Metropolitan Area Network by a carrier; it is a service mark 
of Bellcore. 


Sequence Number. 

This is a 4-bit field of the 1-byte Segmentation And Reassambly (SAR) header in AAL 1 which 
indicates the sequence number information for the segment. In AAL 3/4, the 4-bit SN field in 
the SAR header allows the stream of SAR Service Data Units (SDUs) to be numbered using 
modulo 16 in order to provide a “loss of segment” check for each full PDU that is segmented. 


Sequence Number Protection. 
This is a 4-bit field which provides the error-checking mechanism for the Sieaeniainn, And 
Reassambly (SAR) header in AAL 1. 


SubNetwork Access Protocol. 
SNAP is an access protocol which identifies an encapsulated protocol and user. 


Simple Network Management Protocol. 
SNMP is a Layer 4 and 5 management protocol which started in TCP/IP; it now extends to 
many LAN devices. 


Synchronous Optical Network. 
SONET is an international suite of standards for transmitting digital information over optical 
interfaces. “Synchronous” indicates that all component portions of the SONET signal can be 
tied to a single reference clock. 


Service-Specific Convergence Sublayer. 

This sublayer is the portion of the convergence sublayer that is dependent upon the type of 
traffic that is being converted. Examples are the Frame Relay service-specific convergence 
sublayer (FR-SSCS) and the Switched Multimegabit Data Service service-specific convergence 
sublayer (SMDS-SSCS). 


A-9 


INTERVIEW 8000 Series — ATM (Broadband): 985—B0682—01 _ 


ST Segment Type. 
This is a 2-bit field found in the SAR header in AAL 3/4; it consists of one of the four possible 
segment types: Beginning of Message (BOM), Continuation of Message (COM), End of 
Message (EOM), or Single Segment Message (SSM). 


ST Type of fiber optic connector, round in appearance. (See also SC, square fiber optic connector.) 
STS-1 Metallic Interface (51.84 Mbps) for ATM. 
STM Synchronous Transfer Mode. 


This is one of several possible formats for SONET and B-ISDN. It is a communications 
method that transmits a group of different data streams which are synchronized to a single 
reference clock; all data receives the same amount of bandwidth. STM is the standard method 
Carriers use to assign time slots or channels within a T1/E1 leased line. 


SVC Switched Virtual Connection or Switched Virtual Circuit. 
This is a temporary logical connection in a packet/frame network; it is a virtual link, having 
variable end-points, which is established through an ATM network. With an SVC, the user 
defines the end-points when the call is initiated, as opposed to a Permanent Virtual Circuit 
(PVC) in which the end-points are predefined by the network manager. A single virtual path 
may support multiple SVCs. 


Tl T1 is a digital transmission service with a basic data rate of 1.544 Mbps. 
T3 T3 is a digital transmission service with a basic data rate of 44.736 Mbps for transport of 28 T1 
circuits. 


TC or TCS Transmission Convergence (Sublayer). 
This sublayer is a part of the ATM physical layer. It defines a protocol for preparing cells for 
transmission across the physical media defined by the physical media-dependent (PMD) 
sublayer. The function of the TC sublayer differs according to the physical medium. 


TDM Time Division Multiplexing. 
This is also known as Synchronous Transfer Mode. 
TE Terminal Equipment. 
| A TE is any piece of equipment that supports native ISDN or B-ISDN formats without a 
terminal adapter. 


TM Traffic Management. | 
This consists of various mechanisms that control traffic flow so that switches and end-stations 
are not overwhelmed and cells are not dropped indiscriminately. 


TS Traffic Shaping. 
This allows the sender to specify the throughput and the priority of information entering the 
ATM network; it allows the sender to monitor progress to ascertain if service levels are met. 
UNI User Network Interface. | 
This is the protocol defined by the ATM Forum to define connections between an ATM user 
(end-station) and the ATM network (switch). UNI version 3.0, (1993) specifies the complete 
range of ATM traffic characteristics, including cell structure, addressing, signaling, adaptation 
layers, and traffic management. It is the demark point of ATM, SDH, and B-ISDN at 
customer premises. 
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Usage Parameter Control. 

This prevents congestion by not admitting excess traffic onto the network when all resources 
are in use. It changes the Cell Loss Priority (CLP) bit of cells that exceed traffic parameters to 
they are dropped; it is a flow control in an ATM cell. 


Variable Bit Rate. 

This type of data traffic can tolerate delays and fluctuating throughput. It is packetized bandwidth 
on demand, not dedicated bandwidth. It is information that can be represented digitally by groups 
of bits (as opposed to bit streams). Most data applications generate VBR traffic. 


Virtual Channel (Circuit). 
This is a defined route between two end-points in an ATM network, but it may travel over 


several virtual paths; a portion of a virtual path or a virtual channel that is used to establish a 
single virtual connection between two end-points. 


Virtual Channel (Circuit) Connection. 
This is a unique numerical tag used to identify every virtual channel across an ATM network, 


_ defined by a 16-bit field in the ATM cell header. 


Virtual Channel (Circuit) Identifier. 
This is part of a packet/frame/cell address in an ATM header. 


Virtual Path. 

This is a group of virtual channels, which can support multiple virtual circuits. 
Virtual Path Connection. 

This is a virtual connection established using only the Virtual Path Identifier (VPI). 


Virtual Path Identifier. 
A VPI is an 8-bit field in the ATM cell header that indicates the virtual path over which a cell 
is to be routed. 


Wide Area Network. 
This is the T-1, T-3 or broadband backbone that covers a large geographical area. 


A-11 


A-12 


oH RREIBSERENON MINN SIAR REACH aNAorenialereeEn eNO 


SEP ’95 


a 


Appendix B_ATM Unit Specifications 


Appendix B ATM Unit Specifications 


SEP ’°95 B-1 


INTERVIEW 8000 Series — ATM (Broadband): 985—B0682—01 


ATM Interface Module (AIM) access door 


DD 
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Figure B-1 INTERVIEW 8800 PLUS ATM model. Note ATM Interface Module (AIM) hinged access door on top left of unit. 
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Appendix B ATM Unit Specifications 


The INTERVIEW 8800 PLUS ATM model, as shown in Figure B-1, has been designed specifically 
for ATM broadband testing, while simultaneously testing WAN protocols. As such, it has some 
unique hardware. 


The INTERVIEW 8800 PLUS ATM model has a Bus Bridge Board on the MPM board in Slot 9. 
This is the ATM-connection to the base unit. The bridge board connects to the new ATM Cell 
Engine™ (ACE™ ) board housed in the ATM enclosure on the top of the cover. The hinged-door 
to the ATM enclosure gives access to the ATM Interface Modules (AIMs), which are also housed in 
the enclosure, as indicated in Figure B-1. 


The INTERVIEW 8750 ATM EXPRESS model has the same appearance as and tests ATM the 
same as the INTERVIEW 8800 PLUS ATM. However, it has no WAN-testing capabilities. As 
shown in Figure B-3, it has neither an FEB board nor a DMA MPM (and it therefore also weighs 
slightly less than the PLUS ATM unit). Any references made to ATM testing by the INTERVIEW 
8800 PLUS ATM model also apply to ATM testing with the INTERVIEW 8750 ATM EXPRESS 
model. rer aise 


B.1 Upgrading to ATM (Broadband) Testing 


Any standard INTERVIEW 8000 TURBO Series unit can be upgraded to become an 
INTERVIEW 8800 PLUS ATM unit in the following steps: 


® upgrade the unit to an 8800: OPT-951-536-X 
@® upgrade the 8800 to an ATM-ready unit: OPT-951-301-1 
® upgrade the 8800 ATM-ready unit to an 8800 PLUS ATM: OPT-951-300-1 


Some of the latest 8800 TURBO production units already have ATM-ready hardware, so 
only the last step would be necessary for those units. Likewise, an 8800 TURBO would not 
require the first step. 


Contact Customer Service for information on the upgrade status of your hardware. 
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Slot 1: Optional MUX Board 
Slot 2: GBM Board 


Mechanical Slot 3: CPM Board 
Fan | Slot 4: PCM Board 
(DANGER) Slot 5: FEB Board 


Slots 6, 7: MPM Boards 
Slot 8: MPM Board with DMA Card 


Test Interface 
Module (TIM) Slot 9: MPM Board with 
Holder Bus Bridge Board 
to connect to 


ATM Cell Engine” 


Power 
Supply 
(DANGER) 
Board 
plait odecicsagtle Restraint 
Connectors Bars 


(DB—25 Female) 
Dual 
Floppy 
Disk 
Drives 


5g OGG. 


TIM 
Cable 
Shield 


Hard 
Disk 
Drive 


Slot 0: Optional 
ISDN Half—card Mux 
Board Position 
(Between Hard Drive 
and Slot 1) 


Area behind 
LED Display 
(DANGER) 


pitioetii, 


Figure B-2 Viewing interior components of the INTERVIEW 8800 ATM base unit. 
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Interior Components of PLUS ATM 


The inside of your INTERVIEW reveals three potentially hazardous areas. DO NOT 
TOUCH THESE AREAS OR INJURY MAY RESULT! These three danger areas include 
the mechanical fan at the center back of the unit (physical hazard), the power supply at the 
back right side of the unit (230V shock hazard), and the area directly behind the LED 
display (190V shock hazard). See Figure B-2 for their locations. The front of the power 
supply supports two DB-25 connectors for power to the ATM top enclosure. 


In addition to these three potentially hazardous components, on the left near the front of 
your unit is the SCSI hard disk drive; one cable (labeled 3 in Figure B-2) runs over the top 
of the drive and is connected to the CPM board. 


Immediately behind the hard disk drive is the TIM (Test Interface Module) holder; its 
cable runs around the side of the unit and connects to the hard disk drive. The dual floppy 
disk drives are on the right near the front, with a cable (labeled 2) connecting them to the 
CPM board. In the center of the unit are the nine slots which house your boards. 


Reading from left to right, the slots contain the following boards: 


@ slot 0—empty (unless upgraded with optional ISDN half-card multiplexer board) 


e slot 1—empty (unless upgrad 


ed with optional multiplexer board) 
e slot 2—GBM, Global Bus Mo dule Board | 

e slot 3—CPM, 68K Processor Boar 

@ slot 4—PCM, 68K Peripheral Board 

e@ slot 5—FEB, Front End Buffer Board 

@ slot 6—MPM, 286 Processor Board 

@ slot 7—MPM, 286 Processor Board 

@ slot 8—MPM, 286 Processor Board with DMA Card 


@ slot 9—MPM, 286 Processor Board with Bus Bridge Board connection for ATM Cell 
Engine 


There is one cable (labeled 1 in Figure B-2) connecting the LED display to the GBM 
board. Additionally, there is an FEB to GBM jumper cable (labeled 4). 


The MPM board settings are given in Section B.4. 
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Slot 1: Empty 
Slot 2: GBM Board 
Mechanical Slot 3: CPM Board 
Fan Slot 4: PCM Board 
(DANGER) | Slot 5: (empty Slots 6, 7: MPM Boards 


lot 8: (empty) 


Slot 9: MPM Board with 
Bus Bridge Board 
to connect to 
ATM Cell Engine“ 


Test Interface 


Module (TIM) 
Holder 


) 
aN 
DB 


Power 
Supply 
(DANGER) 
Board 
ATM Enclosure 
Power Restrai nt 
Connectors Bars 


(DB—25 Female) 
Dual 
Floppy 
Disk 
Drives 


TIM ¥ 
Cable 
Shield 


Hard 
Disk 
Drive 


Area behind 
LED Display 
(DANGER) 


Figure B-3 Viewing interior components of the INTERVIEW 8750 ATM EXPRESS unit. 
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B.3 Interior Components of ATM EXPRESS 


The inside of your INTERVIEW reveals three potentially hazardous areas. DO NOT 
TOUCH THESE AREAS OR INJURY MAY RESULT! These three danger areas include 
the mechanical fan at the center back of the unit (physical hazard), the power supply at the 
back right side of the unit (230V shock hazard), and the area directly behind the LED 
display (190V shock hazard). See Figure B-3 for their locations. The front of the ei 
supply supports two DB-25 connectors for power to the ATM top enclosure. 


In addition to these three potentially hazardous components, on the left near the front of 
your unit is the SCSI hard disk drive; one cable (labeled 3 in Figure B-3) runs over the top 
of the drive and is connected to the CPM board. 


Immediately behind the hard disk drive is the TIM (Test Interface Module) holder; its 
cable runs around the side of the unit and connects to the hard disk drive. The dual floppy 
disk drives are on the right near the front, with a cable (labeled 2) connecting them to the 
CPM board. In the center of the unit are the nine slots which house your boards. 

Reading from left to right, the slots contain the following boards: 


@ slot QO—empty 


@ slot 1—empty 

@ slot 2—GBM, Global Bus Module Board 
@ slot 3—CPM, 68K Processor Board 

@ slot 4—PCM, 68K Peripheral Board 

e slot 5—empty 

@ slot 6—MPM, 286 Processor Board 

@ slot 7—MPM, 286 Processor Board 

e slot 8—empty 


@® slot 9—MPM, 286 Processor Board with Bus Bridge Board connection for ATM Cell 
Engine 


The third cable (labeled 1 in Figure B-3) connects the LED display to the GBM board. 
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B.4 ATM MPM Boards 


The MPM boards in the INTERVIEW 8800 PLUS ATM and the INTERVIEW 8700 ATM 
EXPRESS models have switch settings as shown in Table B-1. 


Table B-1 
$1-Switch Settings for MPM Boards 
in the INTERVIEW ATM Models | 
MPM Slot 6 - Slot 7 Slot 8 Slot 9 
Pin 1 2 8 + 2 2 1 2 8 1 2 8 
8800 PLUS ATM: 
OFF OFF ON ON OFF ON ON ON ON OFF ON ON 
750 ATM EXPRESS: 
OFF OFF ON ON OFF ON (no card) OFF ON ON 
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Symbols 


* (asterisk), indication of currently active state in C 
column, 10-1 


Numbers 


0 FEBE, softkey, 11-6, 11-8, 11-9 
1 FEBE, softkey, 11-6, 11-8, 11-9 


A-bit Yellow, statistics for ATM Interface Module, 
E3 PLCP, 10-15 


AAL, A-1 
in ATM, 1-3 
protocols in ATM, 1-6 


AAL 0, undefined protocol in ATM, 1-6 


AAL 1, A-1 
protocol in ATM, 1-6, 1-9-1-13 


AAL 1 decoding, in application program, 2-5 


AAL 2, A-1 
protocol in ATM, 1-6 


AAL 3/4, A-1 
protocol in ATM, 1-6, 1-13-1-17 


AAL 3/4 decoding, in application program, 2-5 


AAL 5, A-1 
protocol in ATM, 1-6, 1-18—1-20 


AAL 5 decoding, in application program, 2-5 
ABR, A-1 
_ Accessory kits, 5-7, 5-9 


ACE, 5-6 | 
ATM Cell Engine, 5-2, 5-3 


ACE board, ATM Cell Engine board, B-3 


Adaptor 
for multi— mode optical cables, 6-13 
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for single— mode optical cables, 6-9 
Adaptors, for connectors, 6-5 


AFC, Transmit Idle Header Values subfield, field 
on ATM Interface Setup screen, SMDS cell 
format 

for AIM—302-—1 
Emulate A mode, 7-10 
Emulate B mode, 7-15 
Internal Loop A mode, 7-10 
Internal Loop B mode, 7-15 
for AIM—305-—1 | 
Emulate A mode, 8-9 
Internal Loop A mode, 8-9 
for AIM—306—1 
Emulate A mode, 9-10 
Emulate B mode, 9-14 
Internal Loop A mode, 9-10 
Internal Loop B mode, 9-14 


AIM, 6-1, A-1 
AIM Interface Module, 5-6, B-3 
installation, 5-11 

cabling of, 6-1 

DS—3/E3/STS—1, AIM—305—1, 5-8 

DS—3/E3/STS—1 and SONET OC—3c and SDH 
STM—1 Multi-Mode Optical, AIM—306—1, 
5-9 

DS-—3/E3/STS—1 and SONET/SDH OC—3c/ 
STM-—1 Optical, AIM—302—1, 5-6 

illustrated on unit, B-2 


_ AIM 302 softkey, 7-1 


AIM 305 softkey, 8-1 
AIM 306 softkey, 9-1 
AIM Setup softkey, 3-3 


 AIM—302-1, 5-5, 5-6, 5-8, 5-9, 6-1, 6-2 


Disable mode, sample setup screen, 7-2 
Emulate A mode, 7-5-7-10 

sample setup screen, 7-9 

setup screen selections, 7-6 
Emulate B mode, 7-11-—7-16 

sample setup screen, 7-11 

setup screen selections, 7-12 
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field on ATM Interface Setup screen 
Emulate A mode 


ATM UNI cell format, Transmit Idle Header 
_ Values subfield 
CLP, 7-10 
GFC, 7-10 
Idle Cell Payload, 7-10 
PT, 7-10 
VC, 7-10 
VP, 7-10 
Build Out, 7-8 
Cell Format, 7-8 
Cell Mapping, 7-7 
Clock Source, 7-8 
Connector, 7-5 
Framing, 7-7 
HEC Correction, 7-9 
High Gain Side A (and B), 7-7 
Line Impedance, 7-8 
Maintain, 7-8 
Monitor Transmission, 7-7 
Payload Scrambling, 7-9 
Reload, 7-8 
SMDS cell format, Transmit Idle Header Val- 
ues subfield 
AFC, 7-10 
Idle Cell Payload, 7-10 
NCI, 7-10 
SPE Cell Mapping, 7-7 
Tx Idle Cell Type, 7-9 


Emulate B mode 


ATM UNI cell format, Transmit Idle Header 
Values subfield 
CLP, 7-14 
GFC, 7-14 
Idle Cell Payload, 7-14 
PT, 7-14 
VC, 7-14 
VP, 7-14 
Cell Format, 7-13 
Clock Source, 7-13 
Connector, 7-11 
Framing, 7-11 
HEC Correction, 7-13 
Maintain, 7-13 
Monitor Transmission, 7-12 
Payload Scrambling, 7-13 
Reload, 7-13 
SMDS cell format, Transmit Idle Header Val- 
ues subfield 
AFC, 7-15 
Idle Cell Payload, 7-15 
NCI, 7-15 


ATM Index-2. 


Tx Idle Cell Type, 7-14 


Internal Loop A mode 


ATM UNI cell format, Transmit Idle Header 
Values subfield 
CLP, 7-10. 
GFC, 7-10 
Idle Cell Payload, 7-10 
PT, 7-10 
VC, 7-10 
VP, 7-10 
Build Out, 7-8 
Cell Format, 7-8 
Cell Mapping, 7-7 
Clock Source, 7-8 
Connector, 7-5 
Framing, 7-7 
HEC Correction, 7-9 
High Gain Side A (and B), 7-7 
Line Impedance, 7-8 


~ Maintain, 7-8 


Monitor Transmission, 7-7 
Payload Scrambling, 7-9 
Reload, 7-8 
SMDS cell format, Transmit Idle Header Val- 
ues subfield 
AFC, 7-10 

Idle Cell Payload, 7-10 

NCI, 7-10 
SPE Cell Mapping, 7-7 
Tx Idle Cell Type, 7-9 


Internal Loop B mode 


ATM UNI cell format, Transmit Idle Header 
Values subfield 
CLP, 7-14 
GFC, 7-14 
Idle Cell Payload, 7-14 
PT, 7-14 
VC, 7-14 
VP, 7-14 
Cell Format, 7-13 
Clock Source, 7-13 
Connector, 7-11 
Framing, 7-11 
HEC Correction, 7-13 
Maintain, 7-13 
Monitor Transmission, 7-12 
Payload Scrambling, 7-13 
Reload, 7-13 
SMDS cell format, Transmit Idle Header Val- 
ues subfield | 
AFC, 7-15 | 
Idle Cell Payload, 7-15 
NCI, 7-15 
Tx Idle Cell Type, 7-14 
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Monitor mode 
Cell Format, 7-5 
Cell Mapping, 7-4 
Connector, 7-3 
Framing, 7-3 
HEC Correction, 7-5 
High Gain Side A (and B), 7-3 
Line Impedance, 7-4 
Maintain, 7-5 
Payload Scrambling, 7-5 
Reload, 7-5 
SPE Cell Mapping, 7-4 
illustration, 6-1 
Internal Loop A mode, 7-5 
sample setup screen, 7-9 
setup screen selections, 7-6 
Internal Loop B mode, 7-11-7-16 
sample setup screen, 7-11 
setup screen selections, 7-12 
Mode field, 7-2, 8-2 
Monitor mode, 7-3-—7-5 
sample setup screen, 7-3 
setup screen selections, 7-4 


AIM—305—1, 5-6, 6-2 
Disable mode, sample setup screen, 8-2 
Emulate A mode, 8-5-8-10 
sample setup screen, 8-5 
setup screen selections, 8-6 
field on ATM Interface Setup screen — 
Emulate A mode 
ATM UNI cell format, Transmit Idle Header 
Values subfield 
CLP, 8-9 
GFC, 8-9 
Idle Cell Payload, 8-9 
PT, 8-9 
VC, 8-9 
VP, 8-9 


NCI, 8-9 
SPE Cell Mapping, 8-7 
Tx Idle Cell Type, 8-8 


Internal Loop A mode 


ATM UNI cell format, Transmit Idle Header 
Values subfield 
CLP, 8-9 
GFC, 8-9 
Idle Cell Payload, 8-9 
PT, 8-9 
VC, 8-9 
VP, 8-9 
Build Out, 8-7 
Cell Format, 8-8 
Cell Mapping, 8-7 
Clock Source, 8-7 
Framing, 8-5 
HEC Correction, 8-8 
Line Impedance, 8-7 
Maintain, 8-8 / 
Monitor Transmission, 8-7 
Payload Scrambling, 8-8 
Reload, 8-8 
SMDS cell format, Transmit Idle Header Val- 
ues subfield 
AFC, 8-9 
Idle Cell Payload, 8-9 
NCI, 8-9 
SPE Cell Mapping, 8-7 


_ Tx Idle Cell Type, 8-8 
Monitor mode 


Cell Format, 8-4 

Cell Mapping, 8-3 
Framing, 8-3 

HEC Correction, 8-5 
Line Impedance, 8-4 
Maintain, 8-4 

Payload Scrambling, 8-5 
Reload, 8-4 

SPE Cell Mapping, 8-3 


Build Out, 8-7 
Cell Format, 8-8 
Cell Mapping, 8-7 
Clock Source, 8-7 
Framing, 8-5 
HEC Correction, 8-8 
Line Impedance, 8-7 
Maintain, 8-8 
Monitor Transmission, 8-7 
Payload Scrambling, 8-8 
Reload, 8-8 | 
SMDS cell format, Transmit Idle Header Val- 
ues subfield 
AFC, 8-9 
Idle Cell Payload, 8-9 


illustration, 6-2 
Internal Loop A mode, 8-5-8-10 
sample setup screen, 8-5 
setup screen selections, 8-6 
Mode field, 8-2 
Monitor mode, 8-3-8-5 
sample setup screen, 8-3 
setup screen selections, 8-4 
AIM—306—1, 5-9, 6-2 
Disable mode, sample setup screen, 9-2 
Emulate A mode, 9-5—9-10 
sample setup screen, 9-6 
setup screen selections, 9-8 
Emulate B mode, 9-11—9-14 
sample setup screen, 9-11 
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setup screen selections, 9-12 
field on ATM Interface Setup screen 
_ Emulate A mode 
AIM UNI cell format, Transmit Idle Header 
Values subfield 
CLP, 9-10 
GFC, 9-10 
Idle Cell Payload, 9-10 
PT} 9-10 
VC, 9-10 
VP, 9-10 
Build Out, 9-7 
Cell Format, 9-9 
Cell Mapping, 9-6 
Clock Source, 9-7 
Connector, 9-5 
Framing, 9-6 
HEC Correction, 9-9 
High Gain Side A (and B), 8-7, 9-6 
Line Impedance, 9-7 
Maintain, 9-7 
Monitor Transmission, 9-7 
Payload Scrambling, 9-9 
Reload, 9-9 
SMDS cell format, Transmit Idle Header Val- 
ues subfield 
AFC, 9-10 
Idle Cell Payload, 9-10 
NCI, 9-10 
SPE Cell Mapping, 9-6 
Tx Idle Cell Type, 9-9 
Emulate B mode 
ATM UNI cell format, Transmit Idle Header 
Values subfield 
CLP, 9-14 
GFC, 9-14 
Idle Cell Payload, 9-14 
PT, 9-14 
VC, 9-14 
VP, 9-14 
Cell Format, 9-13 
Clock Source, 9-12 
Connector, 9-11 
Framing, 9-11 
HEC Correction, 9-13 
Maintain, 9-13 
Monitor Transmission, 9-11 
Payload Scrambling, 9-13 
Reload, 9-13 | 
SMDS cell format, Transmit Idle Header Val- 
ues subfield 
AFC, 9-14 
Idle Cell Payload, 9-14 
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NCI, 9-14 
Tx Idle Cell Type, 9-13 


eet, 


Internal Loop A mode 


ATM UNI cell format, Transmit Idle Header 
Values subfield 
CLP, 9-10 
GFC, 9-10 
Idle Cell Payload, 9-10 
PT, 9-10 
VC, 9-10 
VP, 9-10 
Build Out, 9-7 
Cell Format, 9-9 
Cell Mapping, 9-6 
Clock Source, 9-7 
Connector, 9-5 
Framing, 9-6 
HEC Correction, 9-9 
High Gain Side A (and B), 8-7, 9-6 
Line Impedance, 9-7 
Maintain, 9-7 
Monitor Transmission, 9-7 
Payload Scrambling, 9-9 
Reload, 9-9 
SMDS cell format, Transmit Idle Header Val- 
ues subfield 
AFC, 9-10 on, 
Idle Cell Payload, 9-10 
NCI, 9-10 
SPE Cell Mapping, 9-6 
Tx Idle Cell Type, 9-9 


Internal Loop B mode 


ATM UNI cell format, Transmit Idle Header 
Values subfield 
CLP, 9-14 
GFC, 9-14 
Idle Cell Payload, 9-14 
PT, 9-14 
VC, 9-14 
VP, 9-14 
Cell Format, 9-13 
Clock Source, 9-12 
Connector, 9-11 
Framing, 9-11 
HEC Correction, 9-13 
Maintain, 9-13 
Monitor Transmission, 9-11 
Payload Scrambling, 9-13 
Reload, 9-13 
SMDS cell format, Transmit Idle Header Val- 
ues subfield 
AFC, 9-14 
Idle Cell Payload, 9-14 
NCI, 9-14 
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Tx Idle Cell Type, 9-13 
Monitor mode 
Cell Format, 9-5 
Cell Mapping, 9-4 
Connector, 9-3 
Framing, 9-3 
HEC Correction, 9-5 
High Gain Side A (and B), 8-3, 9-3 
Line Impedance, 9-4 
Maintain, 9-5 
Payload Scrambling, 9-5 
Reload, 9-5 
SPE Cell Mapping, 9-4 
illustration, 6-2 
Internal Loop A mode, 9-5 
sample setup screen, 9-6 
setup screen selections, 9-8 
Internal Loop B mode, 9-11-9-14 
sample setup screen, 9-11 
setup screen selections, 9-12 
Mode field, 9-2 
Monitor mode, 9-3—9-5 
sample setup screen, 9-3 
setup screen selections, 9-4 


AIS, A-1 
softkey, 11-7, 11-9 


AL, 1-14, A-2 
Alarm creation, in application program, 2-7 


Alarm Ind Signal, statistics for ATM Interface 
Module, E3 PLCP, 10-14 


Alarms, ATM (Broadband) testing, physical indica- 
tor, 2-3 


Application program 
Emulation with Trace and Statistics, ATM 
(Broadband), 2-6 
Statistics, Trace, and Emulation, ATM (Broad- 
band), Constant Bit Rate Performance Test, 


a 


Trace and Statistics, ATM (Broadband), 2-5 


Application programs 
on—line 
ATM 
Broadband, 2-4, 3-1 
T1/E1, 2-4 
Frame Relay, 2-4 
SMDS, 2-4 : 
with the INTERVIEW 8750 ATM EXPRESS 
documentation, 3-4 
on-line ATM (Broadband), 3-4 
on-line ATM (T1/E1) not applicable, 3-4 
using on-line, 3-4 
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with the INTERVIEW 8 
documentation, 2-11 
on—line ATM (Broadband), 2-11 
on—line ATM (T1/E1), 2-11 
using on—line, 2-10 


ATM, A-2 
AAL protocols, 1-6 
ATM Adaptation Layer (AAL), 1-3 
ATM Layer, 1-3 
Broadband, on-line application programs, 2-4, 
3-1 
cell relay, 1-1 
CPCS header, AAL 3/4, 1-14 
CPCS trailer 
AAL 3/4, 1-14 
AAL 5, 1-19 
for T1/E1, 1-1 
framing 
HEC, 1-3 
PLCP, 1-3 
header, 1-5 
HEC framing, 1-1, 2-7 
media, 1-5 
OAM cells, 1-21 
overview, 1-1 
packet—switching features, 1-1 
Physical Layer, 1-3 
PLCP framing, 1-1, 2-7 
PLCP mapping, for DS-3 format, 1-23 
SAR header, AAL 3/4, 1-16 
SAR trailer, AAL 3/4, 1-16 
SDH frames, 1-5 
SONET frames, 1-5 
T1/E1, 2-7 
on-line application programs, 2-4 
T1/E1 testing, 2-7 
transmission 
data, 1-1 
video, 1-1 
voice, 1-1 


ATM (Broadband), operating modes, 4-1 


ATM (Broadband) testing 
alarms, physical indicator, 2-3 
B-—ISDN signalling, signalling and management, 
2-3 


800 PLUS ATM 


call generation, cell—level testing, 2-3 

CBR, service —level testing, 2-3 

content, service —level testing, 2-3 

encapsulated protocols, service —level testing, 2-3 
errors, physical indicator, 2-3 

format, service—level testing, 2-3 

management protocol (ILMI), 2-3 

QOS measurements, cell—level testing, 2-3 
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recording WAN data simultaneously, 2-9 

upgrade path for older units, 2-11 

VBR, service —level testing, 2-3 

with the INTERVIEW 8750 ATM EXPRESS, 3-4 

with the INTERVIEW 8800 PLUS AIM, 2-3, 2-9 
memory allocation, 2-9 


ATM Adaptation Layer (AAL), in ATM, 1-3 


ATM Cell Engine 
See also ACE 
ACE, 5-2, 5-3 


ATM header, 1-6—1-10 
AAL 5, 1-20 


ATM header decoding, in application program, 2-5 


ATM Interface Module 
See also AIM 
DS—3 direct 
sample statistics screen 
first page, 10-4 
second page, 10-5 
Statistics 
DS3 AIS, 10-4 
DS3 Frame Errors, 10-6 
DS3 Idle Code, 10-5 
DS3 OOF, 10-4 
DS3 Parity Errors, 10-6 
DS3 Path Parity Errs, 10-6 
DS3 X—bit RAT, 10-5 
Line Code Violations, 10-6 
LOC, 10-5 
PLCP FEBE Errors, 10-6 
Signal Fault, 10-4 
DS-—3 PLCP 
sample statistics screen 
first page, 10-7 
second page, 10-9 
statistics 
DS3 AIS, 10-7 
DS3 FEBE Errors, 10-10 
DS3 Frame Errors, 10-9 
DS3 Idle Code, 10-8 
DS3 OOF, 10-7 
DS3 Parity Errors, 10-9 
DS3 Path Parity Errs, 10-10 
DS3 X—bit RAI, 10-8 
Line Code Violations, 10-9 
PLCP BIP Errors, 10-10 
PLCP FEBE All Ones, 10-10 
PLCP FEBE Errors, 10-10 
PLCP Frame Errors, 10-10 
PLCP G1 RAT, 10-8 
PLCP Invalid FEBE, 10-10 
PLCP LOF, 10-8 
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PLCP LOF 2-3, 10-8 
PLCP OOF, 10-8 
Signal Fault, 10-7 


E3, sample statistics screen, first page, 10-11 
E3 direct 
sample statistics screen, second page, 10-12 
Statistics 


B1 BIP Errors, 10-13 

E3 AIS, 10-11 

E3 LOF, 10-12 

E3 LOF 2-3, 10-12 

E3 OOF, 10-12 

EM BIP Errors, 10-13 
Line Code Violations, 10-12 
LOC, 10-12 

MA FEBE Errors, 10-13 
MA FERF Errors, 10-13 
Pay. Type Mismatch, 10-13 
Signal Fault, 10-11 


E3 PLCP 
sample statistics screen 


first page, 10-14 
second page, 10-15 


statistics 


A-bit Yellow, 10-15 

Alarm Ind Signal, 10-14 
FEBE All Ones, 10-16 
Frame Errors, 10-15 
Invalid FEBE, 10-16 

Line Code Violations, 10-15 
Out-of-Frame, 10-14 
PLCP BIP Errors, 10-16 
PLCP FEBE Errors, 10-16 
PLCP Frame Errors, 10-16 
PLCP LOF, 10-14 

PLCP LOF 2-3, 10-15 
PLCP OOF, 10-14 

PLCP Yellow, 10-15 

Signal Fault, 10-14 


installation, 5-11 
STS-1 
sample statistics screen 


first page, 10-17 
second page, 10-19 


Statistics 


B1 BIP Errors, 10-19 

B2 BIP Errors, 10-19 

B3 BIP Errors, 10-19 

Line AIS, 10-17 

Line Code Violations, 10-18 
Line FEBE Errors, 10-20 
Line RDI Errors, 10-20 
LOC, 10-18 

Path AIS, 10-18 

Path FEBE Errors, 10-19 
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Path FERF Errors, 10-20 
Path RDI, 10-18 
Sig Label Mismatch, 10-20 
Signal Fault, 10-17 
STS LOF, 10-18 
STS LOF 2-3, 10-18 
STS LOP, 10-17 
STS OOF, 10-18 
STS-—3c/STM—1, statistics, Signal Fault, 10-20 


ATM Interface Setup screen 
accessibility in INTERVIEW 8750 ATM EX- 
PRESS, 3-3 
accessibility in INTERVIEW 8800 PLUS ATM 
while not testing WAN data, 2-10 
while testing WAN data, 2-9 
for installed AIM, 7-2, 8-2, 9-2 


ATM Layer, 1-5 
in ATM, 1-3 


Attenuate single—mode fiber signal, 5-7 
Attenuator, for single—mode optical cables, 6-9 
Attenuators, 6-5 


B 


B—ICI, A-2 
B-—ISDN, A-2 


B—ISDN signalling, ATM (Broadband) testing, sig- 
nalling and management, 2-3 


B1, A-2 
softkey, 11-3, 11-4, 11-5 


B1 BIP Errors, statistics for ATM Interface Module 
E3 direct, 10-13 
STS—1, 10-19 


B2, A-2 
softkey, 11-4 


B2 1, softkey, 11-5 
B2 2, softkey, 11-5 
B2 3, softkey, 11-5 
B2 ALL, softkey, 11-5 


B2 BIP Errors, statistics for ATM Interface Mod- 
ule, STS—1, 10-19 


B3, A-2 
softkey, 11-4, 11-5 


B3 BIP Errors, statistics for ATM Interface Mod- 
ule, STS—1, 10-19 | 
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Basic functions, for INTERVIEW 8000 Series units, 
2-8 


BASize, 1-14, A-2 


BCC Setup screen, unavailable for INTERVIEW 
8750 ATM EXPRESS, 3-3 


BECN, A-2 


BERT Setup screen, unavailable for INTERVIEW 
8750 ATM EXPRESS, 3-3 


BIP, A-2 

BIP error generation, in application program, 2-7 
BNC, A-2 

BNC connectors, 6-6 


Boards, interior components of INTERVIEW 8800 
PLUS ATM, B-5, B-7 


Btag, 1-14, A-2 


Build Out, field on ATM Interface Setup screen 
for AIM—302-—1 
Emulate A mode, 7-8 
Internal Loop A mode, 7-8 
for AIM—305—1 
Emulate A mode, 8-7 
Internal Loop A mode, 8-7 
for AIM—306—1 
Emulate A mode, 9-7 
Internal Loop A mode, 9-7 


BURST, softkey, 11-2 


C 


C, statistics column heading, for “Current”, 10-1 


Cables 
care of fiber, 6-3 
cleaning of fiber, 6-4 
coaxial, 6-6 
colors, 6-5 
multi—mode optical, 6-11 
adaptor, 6-13 
coupler, 6-13 
splitter, 6-12 
single—mode optical, 6-7 
splitter, 6-8 


Cabling, 6-1 
diagrams 
for emulating 
with coaxial cables, 6-16—6-17 
with multi—mode optical cables, 6-38-6-41 
with single —mode optical cables, 6-26—-6-29 
for monitoring 
with coaxial cables, 6-14—6-15 
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with multi-mode optical cables, 6-34—6-37 | 
with single—mode optical cables, 6-20-6-25 

interior components of INTERVIEW 8800 PLUS 
AIM, B-S, B-7 


CAC, A-2 


Call generation, ATM (Broadband) testing, cell— 
level testing, 2-3 


Caps, for connectors, 6-3 
Care, of fiber optical cables and accessories, 6-3 
Cause alarms, in application program, 2-7 
CBR, A-3 

ee testing, service —level testing, 
CDV, A-3 
Cell, A-3 


Cell Format, field on ATM Interface Setup screen 

for AIM—302—1 
Emulate A mode, 7-8 
Emulate B mode, 7-13 
Internal Loop A mode, 7-8 
Internal Loop B mode, 7-13 
Monitor mode, 7-5 

for AIM—305—1 
Emulate A mode, 8-8 
Internal Loop A mode, 8-8 
Monitor mode, 8-4 

for AIM—306—1 
Emulate A mode, 9-9 
Emulate B mode, 9-13 
Internal Loop A mode, 9-9 
Internal Loop B mode, 9-13 
Monitor mode, 9-5 


Cell Mapping, field on ATM Interface Setup screen 

for AIM—302-—1 
Emulate A mode, 7-7 
Internal Loop A mode, 7-7 
Monitor mode, 7-4 

for AIM—305—1 
Emulate A mode, 8-7 
Internal Loop A mode, 8-7 
Monitor mode, 8-3 

for AIM—306—1 
Emulate A mode, 9-6 
Internal Loop A mode, 9-6 
Monitor mode, 9-4 


Cell Mode, emulation application program, 2-6 
Cell relay, for ATM, 1-1 


Cell—level testing 
call generation, ATM (Broadband) testing, 2-3 
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QOS measurements, ATM (Broadband) testing, 
2-3 
Cells 
average per last 12 seconds, statistics in applica- 
tion program, 2-5 
maximum and minimum cells per second and oc- 
currence time, statistics in application pro- 
gram, 2-5 
number in the last second, statistics in application 
program, 2-5 
ratio of cells to maximum line rate as floating 
point exponential, statistics in application 
program, 2-5 
ratio of cells to maximum line rate as percentage, 
Statistics in application program, 2-5 
total average per second, statistics in application 
program, 2-5 
total received, statistics in application program, 
2-5 
CER, in application program, 2-7 
CES, A-3 
CIR, A-3 
Circuit names, in application program, 2-5 
Cleaning, of fiber optical cables and accessories, 6-4 
CLNAP, in application program, 2-5 
Clock Source, field on ATM Interface Setup screen 
for AIM—302-1 
Emulate A mode, 7-8 
Emulate B mode, 7-13 
Internal Loop A mode, 7-8 
Internal Loop B mode, 7-13 
for AIM—305-1 
Emulate A mode, 8-7 
Internal Loop A mode, 8-7 
for AIM—306—1 
Emulate A mode, 9-7 
Emulate B mode, 9-12 
Internal Loop A mode, 9-7 
Internal Loop B mode, 9-12 


CLP, 1-7, A-3 
Transmit Idle Header Values subfield, field on 

ATM Interface Setup screen, ATM UNI cell 
format 

for AIM—302—1 
Emulate A mode, 7-10 
Emulate B mode, 7-14 
Internal Loop A mode, 7-10 
Internal Loop B mode, 7-14 

for AIM—305—1 
Emulate A mode, 8-9 
Internal Loop A mode, 8-9 

for AIM—306—1 
Emulate A mode, 9-10 


ri oy 


Emulate B mode, 9-14 
Internal Loop A mode, 9-10 
Internal Loop B mode, 9-14 


CLP ON, softkey, 11-6, 11-8, 11-9 


CLR, A-3 
in application program, 2-7 


CLS, A-3 

CMR, in application program, 2-7 
Coaxial, copper wire, 6-2 

Coaxial cables, 5-7, 5-9, 6-6 


Coaxial interfaces 
Emulate A mode, 4-2 
Emulate B mode, 4-3 
Internal Loopback A mode, 4-3 
Internal Loopback B mode, 4-3 
Monitor mode, 4-1 


Components 
viewing interior of INTERVIEW 8750 ATM EX- 
PRESS unit, B-6 
viewing interior of INTERVIEW 8800 PLU. 
ATM unit, B-4 | 
COND, softkey, 11-6, 11-8, 11-9 


Connector, field on ATM Interface Setup screen 

for AIM—302-—1 
Emulate A mode, 7-5 
Emulate B mode, 7-11 
Internal Loop A mode, 7-5 

_ Internal Loop B mode, 7-11 
Monitor mode, 7-3 

for AIM—306-1 
Emulate A mode, 9-5 
Emulate B mode, 9-11 
Internal Loop A mode, 9-5 
Internal Loop B mode, 9-11 
Monitor mode, 9-3 


Connectors 
adaptors, 6-5 
caps for, 6-3 
type, 6-1, 6-14 


Constant Bit Rate Performance Test, Statistics, 
Trace, and Emulation, ATM (Broadband), ap- 
plication program, 2-7 


Content, ATM (Broadband) testing, service —level 
testing, 2-3 
CONTIN, softkey, 11-2 


Copper wire 
coaxial, 6-2 
transmit DS—3, E3, and STS—1, 5-7, 5-9 
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Coupler 
for multi—mode optical cables, 6-13, 6-14 
for single —mode optical cables, 6-10 
CPCS, A-3 
CPCS header, in ATM, AAL 3/4, 1-14 
CPCS trailer, in ATM 
AAL 3/4, 1-14 
AAL 5, 1-19 
CPCS—UU, 1-19, A-3 
CPE, A-3 
CPI, 1-14, 1-19, A-3 
CPM board, view as a component, B-4, B-6 
CRC, 1-11, 1-16, 1-19, 1-21, A-4 
CRS, A-4 
CSI, 1-11, A-4 
CTD, in application program, 2-7 


D 


DANGER from LASER, 5-4 

Data, ATM transmission, 1-1 _ 

DCC, A-4 

DISABLE, mode on Line Setup screen, 2-10 


Disable mode 
for AIM—302—1, sample setup screen, 7-2 
for AIM—305—1, sample setup screen, 8-2 
for AIM—306—1, sample setup screen, 9-2 


DISABLE softkey, 7-2, 8-2, 9-2 
in the INTERVIEW 8800 PLUS ATM, for allo- 
cating memory via the Line Setup screen, 
2-10 
Discovery mode, in application program, 2-5 
DMaA board, view as a component, B-4, B-6 


DS—3, 5-7, 5-8, 5-9, 6-1, 6-2, 6-6, A-4 
direct, statistics 

DS3 AIS, 10-4 
DS3 Frame Errors, 10-6 
DS3 Idle Code, 10-5 
DS3 OOF, 10-4 
DS3 Parity Errors, 10-6 
DS3 Path Parity Errs, 10-6 
DS3 X—bit RAI, 10-5 
Line Code Violations, 10-6 
LOC, 10-5 
PLCP FEBE Errors, 10-6 
Signal Fault, 10-4 
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PLCP statistics 
DS3 AIS, 10-7 
DS3 FEBE Errors, 10-10 
DS3 Frame Errors, 10-9 
DS3 Idle Code, 10-8 
DS3 OOF, 10-7 
DS3 Parity Errors, 10-9 
DS3 Path Parity Errs, 10-10 
DS3 X—bit RAI, 10-8 
Line Code Violations, 10-9 
PLCP BIP Errors, 10-10 
PLCP FEBE All Ones, 10-10 
PLCP FEBE Errors, 10-10 
PLCP Frame Errors, 10-10 
PLCP G1 RAT, 10-8 
PLCP Invalid FEBE, 10-10 
PLCP LOF, 10-8 
PLCP LOF 2-3, 10-8 
PLCP OOF, 10-8 
Signal Fault, 10-7 


DS-—3 direct, ATM Interface Module, sample sta- 
tistics screen 
first page, 10-4 
second page, 10-5 


DS—3 framing 
53-—octet direct, statistics for, 10-3 
57—octet PLCP., statistics for, 10-6 


DS-—3 PLCP, ATM Interface Module, sample statis- 
tics screen 
first page, 10-7 
second page, 10-9 


DS3 AIS, statistics for ATM Interface Module 
DS-—3 direct, 10-4 
DS-—3 PLCP, 10-7 


DS3 FEBE Errors, statistics for ATM Interface 
Module, DS—3 PLCP, 10-10 


DS3 Frame Errors, statistics for ATM Interface 
Module 
DS-—3 direct, 10-6 
DS—3 PLCP, 10-9 


DS3 Idle Code, statistics for ATM Interface Mod- 
ule 
DS-—3 direct, 10-5 
DS—3 PLCP, 10-8 


DS3 OOF statistics for ATM Interface Module 
DS-—3 direct, 10-4 
DS—3 PLCP, 10-7 


DS3 Parity Errors, statistics for ATM Interface 
Module 
DS—3 direct, 10-6 
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DS—3 PLCP, 10-9 


DS3 Path Parity Errs, statistics for ATM Interface 
Module 
DS-—3 direct, 10-6 
DS-—3 PLCP, 10-10 


DS3 X—bit RAI, statistics for ATM Interface Mod- 
ule, DS-—3 PLCP, 10-8 


DS3X—bit RAI, statistics for ATM Interface Mod- 
ule, DS—3 direct, 10-5 | 


DXI, A-4 


E 


Fi, A-4 


E3, 5-7, 5-8, 5-9, 6-2, 6-6, A-4 
ATM Interface Module, sample statistics screen, 
first page, 10-11 
direct 
sample statistics screen, second page, 10-12 
statistics 
B1 BIP Errors, 10-13 
E3 AIS, 10-11 
E3 LOF, 10-12 
E3 LOF 2-3, 10-12 
E3 OOF, 10-12 
EM BIP Errors, 10-13 
Line Code Violations, 10-12 
LOC, 10-12 
MA FEBE Errors, 10-13 
MA FERF Errors, 10-13 
Pay. Type Mismatch, 10-13 
Signal Fault, 10-11 
PLCP statistics 
A-bit Yellow, 10-15 
Alarm Ind Signal, 10-14 
FEBE All Ones, 10-16 
Frame Errors, 10-15 
Invalid FEBE, 10-16 
Line Code Violations, 10-15 
Out-of-Frame, 10-14 
PLCP BIP Errors, 10-16 
PLCP FEBE Errors, 10-16 
PLCP Frame Errors, 10-16 
PLCP LOF, 10-14 
PLCP LOF 2-3, 10-15 
PLCP OOF, 10-14 
PLCP Yellow, 10-15 
Signal Fault, 10-14 


E3 AIS, statistics for ATM Interface Module, E3 
direct, 10-11 


E3 framing 
53—octet direct, statistics for, 10-10 
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57—octet PLCP, statistics for, 10-13 


E3 LOK statistics for ATM Interface Module, E3 
direct, 10-12 | 


E3 LOF 2-3, statistics for ATM Interface Module, 
E3 direct, 10-12 


E3 OOFR statistics for ATM Interface Module, E3 
direct, 10-12 


E3 PLCP, ATM Interface Module, sample statistics 
screen 
first page, 10-14 
second page, 10-15 


Easy View menu system, INTERVIEW 8750 ATM 
EXPRESS, 3-2 


EFCI, A-4 
EM BIP softkey, 11-3 


EM BIP Errors, statistics for ATM Interface Mod- 
ule, E3 direct, 10-13 


Emulate A mode, 4-2 

for AIM—302—1, 7-5—7-10 
sample setup screen, 7-9 
setup screen selections, 7-6 

for AIM—305—1, 8-5-8-10 
sample setup screen, 8-5 
setup screen selections, 8-6 

for AIM—306—1, 9-5—9-10 
sample setup screen, 9-6 
setup screen selections, 9-8 


Emulate B mode, 4-3 
for AIM—302—1, 7-11-7-16 
sample setup screen, 7-11 
setup screen selections, 7-12 
for AIM—306—1, 9-11-9-14. 
sample setup screen, 9-11 
setup screen selections, 9-12 


Emulating, cable diagrams 
with coaxial cables, 6-16—6-17 
with multi-mode optical cables, 6-38-6-41 
with single— mode optical cables, 6-26—-6-29 
Emulation application programs 
Cell Mode, 2-6 
LANE (LAN Emulation), 2-6 
Signalling, 2-6 
Emulation with Trace and Statistics, application 
program, ATM (Broadband), 2-6 


Encapsulated protocols, ATM (Broadband) testing, 
service — level testing, 2-3 


EPC, 1-11, A-4 
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Error conditions, statistics, 10-1 
Error injection 

in application program, 2-7 

in physical statistics, 11-1 
Error—free seconds, statistics, 10-1 
Errored cells, in application program, 2-7 
Errored seconds, statistics, 10-1 


Errors, ATM (Broadband) testing, physical indica- 
tor, 2-3 


Etag, 1-14, A-5 
EVENT, softkey, 11-2 


F 


FEB board, view as a component, B-4 
FEBE, A-5 


FEBE All Ones, statistics for ATM Interface Mod- 
ule, E3 PLCP, 10-16 


FECN, A-5 

FERF, A-5 

Fiber 
care of cables, 6-3 
cleaning of cables, 6-4 


Fiber optical cables 
- multi-mode, 6-11 
adaptor, 6-13 
coupler, 6-13, 6-14 
splitter, 6-12 
multimode, 5-7, 5-9 
single—mode, 6-7 
adaptor, 6-9 
attenuator, 6-9 
coupler, 6-10 
splitter, 6-8 
single—mode long—reach, 5-7 


Fiber optical connectors, ST and SC, 6-5 


Fiber optical signal, 6-1 
multi-mode, 6-2 
Format, ATM (Broadband) testing, service —level 
testing, 2-3 
Frame Errors, statistics for ATM Interface Module, 
E3 PLCP, 10-15 
Frame Relay 
ANSI, in application program, 2-5 
LMI, in application program, 2-5 
on-line application programs, 2-4 
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VBR data application, INTERVIEW 8800 PLUS 
ATM, 2-3 


Framing 
field on ATM Interface Setup screen 
for AIM—302—-1 
Emulate A mode, 7-7 
Emulate B mode, 7-11 
Internal Loop A mode, 7-7 
Internal Loop B mode, 7-11 
Monitor mode, 7-3 
~ for AIM—305—1 
Emulate A mode, 8-5 
Internal Loop A mode, 8-5 
Monitor mode, 8-3 
for AIM—306-—1 
Emulate A mode, 9-6 
Emulate B mode, 9-11 
Internal Loop A mode, 9-6 
Internal Loop B mode, 9-11 
Monitor mode, 9-3 
HEC, in ATM, 1-3 
PLCP, in ATM, 1-3 


Front End Buffer screen, unavailable for INTER- 
VIEW 8750 ATM EXPRESS, 3-3 


FRS, A-5 


G 


G1 RAI, softkey, 11-7 

GBM board, view as a component, B-4, B-6 
GCRA(I,L), A-5 

Generate BIP errors, in application program, 2-7 


GFC, 1-7, A-5 
Transmit Idle Header Values subfield, field on 

ATM Interface Setup screen, ATM UNI cell 
format 

for AIM—302-1 
Emulate A mode, 7-10 
Emulate B mode, 7-14 
Internal Loop A mode, 7-10 
Internal Loop B mode, 7-14 

for AIM—305-—1 
Emulate A mode, 8-9 
Internal Loop A mode, 8-9 

for AIM—306-1 
Emulate A mode, 9-10 
Emulate B mode, 9-14 
Internal Loop A mode, 9-10 
Internal Loop B mode, 9-14 
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H 


Hardware, physical dimensions 
INTERVIEW 8750 ATM EXPRESS, 3-1 
INTERVIEW 8800 PLUS ATM, 2-3 


Hazardous areas, B-5, B-7 
Header, ATM, 1-5 
HEC, 1-7, A-5 


HEC Correction, field on ATM Interface Setup 

screen 

for AIM—302—1 
Emulate A mode, 7-9 
Emulate B mode, 7-13 
Internal Loop A mode, 7-9 
Internal Loop B mode, 7-13 
Monitor mode, 7-5 

for AIM—305—1 
Emulate A mode, 8-8 
Internal Loop A mode, 8-8 
Monitor mode, 8-5 

for AIM—306—1 
Emulate A mode, 9-9 
Emulate B mode, 9-13 
Internal Loop A mode, 9-9 
Internal Loop B mode, 9-13 
Monitor mode, 9-5 


HEC framing 
for AIM, 1-1, 2-7 
in ATM, 1-3 
High Gain Side A (and B), field on ATM Interface 
Setup screen | 
for AIM—302—1 
Emulate A mode, 7-7 
Internal Loop A mode, 7-7 
Monitor mode, 7-3 
for AIM—306—1 
Emulate A mode, 8-7, 9-6 
Internal Loop A mode, 8-7, 9-6 
Monitor mode, 8-3, 9-3 
Histogram display, of 12 bins sized automatically or 
by user, Statistics in application program, 2-5 
History, bar chart screen of past 12 seconds, statis- 
tics in application program, 2-5 


ICD, A-5 
ICIP, A-5 
IDLE, softkey, 11-2, 11-7 
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Idle Cell Payload, Transmit Idle Header Values sub- 
field, field on ATM Interface Setup screen 
ATM UNI cell format 
for AIM—302—1 
Emulate A mode, 7-10 
Emulate B mode, 7-14 
Internal Loop A mode, 7-10 
Internal Loop B mode, 7-14 
for AIM—305—1 
Emulate A mode, 8-9 
Internal Loop A mode, 8-9 
for AIM—306—1 
Emulate A mode, 9-10 
Emulate B mode, 9-14 
Internal Loop A mode, 9-10 
Internal Loop B mode, 9-14 
SMDS cell format 
for AIM—302—1 
Emulate A mode, 7-10 
Emulate B mode, 7-15 
Internal Loop A mode, 7-10 - 
Internal Loop B mode, 7-15 
for AIM—305—1 
Emulate A mode, 8-9 
Internal Loop A mode, 8-9 
for AIM—306—1 
Emulate A mode, 9-10 
Emulate B mode, 9-14 
Internal Loop A mode, 9-10 
Internal Loop B mode, 9-14 


IE, A-5 
IEC, A-5 
IETF, A-5 


ILMI, A-5 
ATM (Broadband) testing, management protocol, 


in application program, 2-5 
Injecting errors, in application program, 2-7 
Installation, ATM Interface Module, 5-11 
Interface accessory kits, 5-7, 5-9 


Interface Control screen, unavailable for INTER- 
VIEW 8750 ATM EXPRESS, 3-3 


Interfaces 
metallic, overview, 5-5 
optical, overview, 5-6 


Internal Loop A mode 
for AIM—302—1, 7-5 
sample setup screen, 7-9 
setup screen selections, 7-6 
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for AIM—305—1, 8-5-8-10 
sample setup screen, 8-5 
setup screen selections, 8-6 

for AIM—306—1, 9-5 
sample setup screen, 9-6 
setup screen selections, 9-8 

Internal Loop B mode 

for AIM—302—1, 7-11-7-16 
sample setup screen, 7-11 
setup screen selections, 7-12 

for AIM—306—1, 9-11-9-14 
sample setup screen, 9-11 
setup screen selections, 9-12 


Internal Loopback A mode, 4-3 
Internal Loopback B mode, 4-3 
INTERVIEW 8750 ATM EXPRESS, 1-1, 2-3, 3-1, 


illustration, 2-2 


INTERVIEW 8800 PLUS ATM, 1-1, 2-3, 2-11, 3-1, 
B-3 
illustration, 2-2, B-2 


Invalid FEBE, statistics for ATM Interface Module, 
E3 PLCP, 10-16 


IP, A-5 
IWF, A-5 


L AIS, softkey, 11-9 
L RDI, softkey, 11-10 
LAN, A-6 


LAN Emulation, emulation application program, 
2-6 


LAN Emulation protocols, in application program, 
2-5 


LAN encapsulation, VBR data application, IN- 
TERVIEW 8800 PLUS ATM, 2-3 


LANE, emulation application program, 2-6 
LASER, danger from, 5-5, 5-7, 5-8, 6-2 

LB, A-6 

LEC, A-6 

Length, 1-14, 1-19, A-6 

LI, A-6 


Line AIS, statistics for ATM Interface Module, 
STS—1, 10-17 


Line Code Violations, statistics for ATM Interface 
Module 
DS—3 direct, 10-6 
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DS-—3 PLCP, 10-9 
E3 direct, 10-12 
E3 PLCP, 10-15 
STS—1, 10-18 


Line FEBE Errors, statistics for ATM Interface 
Module, STS—1, 10-20 


Line Impedance, field on ATM Interface Setup 

screen 

for AIM—302-1 
Emulate A mode, 7-8 
Internal Loop A mode, 7-8 
Monitor mode, 7-4 

for AIM—305-1 
Emulate A mode, 8-7 
Internal Loop A mode, 8-7 
Monitor mode, 8-4 

for AIM—306-—1 
Emulate A mode, 9-7 
Internal Loop A mode, 9-7 
Monitor mode, 9-4 


Line RDI Errors, statistics for ATM Interface Mod- 
ule, STS—1, 10-20 


Line Setup screen 
disabled, 2-10 | 
for the INTERVIEW 8800 PLUS ATM, for allo- 
cating memory, 2-10 
DISABLE softkey, 2-10 
unavailable for INTERVIEW 8750 ATM EX- 
PRESS, 3-3 


Line violations, statistics, 10-1 


LOC, A-6 
statistics for ATM Interface Module 
DS=—3 direct, 10-5 
E3 direct, 10-12 
STS—1, 10-18 


LOF, A-6 
LOS, A-6 


Lost cells, in application program, 2-7 


MA FEBE Errors, statistics for ATM Interface 
Module, E3 direct, 10-13 
MA FERE softkey, 11-8 


MA FERF Errors, statistics for ATM Interface 
Module, E3 direct, 10-13 


MA TIME, softkey, 11-8 
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Maintain, field on ATM Interface Setup screen 

for AIM—302—1 
Emulate A mode, 7-8 
Emulate B mode, 7-13 
Internal Loop A mode, 7-8 
Internal Loop B mode, 7-13 
Monitor mode, 7-5 

for AIM—305—1 
Emulate A mode, 8-8 
Internal Loop A mode, 8-8 
Monitor mode, 8-4 

for AIM—306—1 
Emulate A mode, 9-7 
Emulate B mode, 9-13 
Internal Loop A mode, 9-7 
Internal Loop B mode, 9-13 
Monitor mode, 9-5 


MAN, A-6 

Management protocol, ILMI, ATM (Broadband) 
testing, 2-3 

MBS, A-6 

Media, ATM, 1-5 


Memory allocation, with the INTERVIEW 8800 
PLUS ATM, for ATM (Broadband) testing, 2-9 


Metallic interfaces, overview, 5-5 

ME, A-6 

MIB, A-6 

MID, 1-16, A-6 

Misinserted cells, in application program, 2-7 
MODE, softkey, 11-2 


Mode field | 
AIM-—302-1, 7-2, 8-2 
AIM —305-—1, 8-2 
AIM—306-—1, 9-2 


Monitor mode, 4-1 

for AIM—302—1, 7-3-7-5 
sample setup screen, 7-3 
setup screen selections, 7-4 

for AIM—305—1, 8-3-—8-5 
sample setup screen, 8-3 
setup screen selections, 8-4 

for AIM—306—1, 9-3-9-5 
sample setup screen, 9-3 
setup screen selections, 9-4 


Monitor Transmission, field on ATM Interface Set- 
up screen 
for AIM—302-—1 
Emulate A mode, 7-7 
Emulate B mode, 7-12 
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Internal Loop A mode, 7-7 

Internal Loop B mode, 7-12 
for AIM—305—1 

Emulate A mode, 8-7 

Internal Loop A mode, 8-7 
for AIM—306—1 

Emulate A mode, 9-7 

Emulate B mode, 9-11 

Internal Loop A mode, 9-7 

Internal Loop B mode, 9-11 


Monitoring 
cable diagrams 
with coaxial cables, 6-14—6-15 
with multi—mode optical cables, 6-34—6-37 
with single ~— mode optical cables, 6-20—6-25 
in repeater mode, 4-1 
with splitter cables, 4-1 


MPM board, view as a component, B-4, B-6 


MPM boards, switch settings 
for ATM EXPRESS units, B-8 
for PLUS ATM units, B-8 


MUL HEC, softkey, 11-3, 11-4, 11-5 


Multi—mode optical cables, 6-11 
adaptor, 6-13 
coupler, 6-13, 6-14 
splitter, 6-12 


Multi—mode optical interfaces 
Emulate A mode, 4-2 
Emulate B mode, 4-3 
Internal Loopback A mode, 4-3 
Internal Loopback B mode, 4-3 
Monitor mode, 4-2 


Multimode fiber optical cables, 5-7, 5-9 
Multimode optical cables, 6-5 


N 


NCI, Transmit Idle Header Values subfield, field on 
ATM Interface Setup screen, SMDS cell format 
for AIM—302-—1 
Emulate A mode, 7-10 
Emulate B mode, 7-15 — 
Internal Loop A mode, 7-10 
Internal Loop B mode, 7-15 
for AIM—305—1 
Emulate A mode, 8-9 
Internal Loop A mode, 8-9 
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~ for AIM—306-—1 
Emulate A mode, 9-10 
Emulate B mode, 9-14 
Internal Loop A mode, 9-10 
Internal Loop B mode, 9-14 


Nibble—stuffing, DS-3 PLCP framing, 1-23 
NLPID, A-7 

NNI, A-7 

NPC, A-7 

NRM, A-7 

NSAP, A-7 

NT, A-7 


O 


OA&M, A-7 
See also OAM Cells 


OAM. See OA&M 

OAM cells, in ATM, 1-21 

OC—1, A-7 

OC-—3, A-7 

OC—3c, 5-7, 5-8, 5-9, 6-1, 6-2, A-7 

OOE A-7 

Operating modes, 4-1 

Operations and Maintenance cells. See OAM cells 
Optical accessory kits, 5-10 


Optical cables 

multi— mode, 6-11 
adaptor, 6-13 
coupler, 6-13, 6-14 
splitter, 6-12 

single—mode, 6-7 
adaptor, 6-9 
attenuator, 6-9 
coupler, 6-10 
splitter, 6-8 


Optical interfaces, overview, 5-6 
Optical signal, long—reach, 5-7 


OSI 
Data Link Layer 2, in ATM, 1-2 
Physical Medium Layer 1, in ATM, 1-2 


Out-of-Frame, statistics for ATM Interface Module, 
E3 PLCP, 10-14 | 
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P 


P AIS, softkey, 11-12 

P FERE softkey, 11-12 

P RDI, softkey, 11-11 

Packet —switching features, for ATM, 1-1 


Path AIS, statistics for ATM Interface Module, 
STS—1, 10-18 


Path configuration, in application program, 2-5 


Path FEBE Errors, statistics for ATM Interface 
Module, STS—1, 10-19 


Path FERF Errors, statistics for ATM Interface 
Module, STS—1, 10-20 


Path RDI, statistics for ATM Interface Module, 
STS—1, 10-18 


PAY CRC, softkey, 11-3, 11-4, 11-5 


Pay. Type Mismatch, statistics for ATM Interface 
Module, E3 direct, 10-13 


Payload Scrambling, field on ATM Interface Setup 

screen | 

for AIM—302-1 
Emulate A mode, 7-9 
Emulate B mode, 7-13 
Internal Loop A mode, 7-9 
Internal Loop B mode, 7-13 
Monitor mode, 7-5 

for AIM—305—1 
Emulate A mode, 8-8 
Internal Loop A mode, 8-8 
Monitor mode, 8-5 

for AIM—306—1 
Emulate A mode, 9-9 
Emulate B mode, 9-13 
Internal Loop A mode, 9-9 
Internal Loop B mode, 9-13 
Monitor mode, 9-5 


PCM board, view as a component, B-4, B-6 
PCR, A-7 
PDN, A-7 
PDU, A-7 
PHY, A-8 


Physical dimensions, size and weight 
INTERVIEW 8750 ATM EXPRESS, 3-1 
INTERVIEW 8800 PLUS AIM, 2-3 


Physical indicators 
alarms, ATM (Broadband) testing, 2-3 
errors, ATM (Broadband) testing, 2-3 
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Physical Layer, in ATM, 1-3 


Physical Layer Convergence Protocol. See PLCP 
framing 


Physical Layer Statistics, 10-1 
PHYSTAT softkey, 10-3, 10-6, 10-11, 10-13, 10-16 
PLCP, A-8 


PLCP BIP Errors, statistics for ATM Interface 
Module 
DS—3 PLCP, 10-10 
E3 PLCP, 10-16 


PLCP FEBE All Ones, statistics for ATM Interface 
Module, DS—3 PLCP, 10-10 


PLCP FEBE Errors, statistics for ATM Interface 
Module 
DS-—3 direct, 10-6 
DS-—3 PLCP, 10-10 
E3 PLCP, 10-16 


PLCP Frame Errors, statistics for ATM Interface 
Module 
DS-—3 PLCP, 10-10 
E3 PLCP, 10-16 


PLCP framing 
for ATM, 1-1, 2-7 
in AIM, 1-3 
PLCP G1 RAI, statistics for ATM Interface Mod- 
ule, DS—3 PLCP, 10-8 


PLCP Invalid FEBE, statistics for ATM Interface 
Module, DS—3 PLCP, 10-10 


PLCP LOB statistics for ATM Interface Module 
DS—3 PLCP, 10-8 
E3 PLCP, 10-14 


PLCP LOF 2-3, statistics for ATM Interface Mod- 
ule 
DS-—3 PLCP, 10-8 
E3 PLCP, 10-15 
PLCP mapping, for DS3 format, 1-23 
PLCP OOF statistics for ATM Interface Module 
DS-—3 PLCP, 10-8 
E3 PLCP, 10-14 
PLCP Yellow, statistics for ATM Interface Module, 
E3 PLCP, 10-15 
PMD, A-8 
Power up 
INTERVIEW 8750 ATM EXPRESS, 3-1 
screen display, 3-2 


INTERVIEW 8800 PLUS AIM, 2-8 
screen display, 2-8 


ri " Me 
i ", 
: SH 


Precautions, with fiber optical cables and accesso- 
ries, 6-3 
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Program menu, INTERVIEW 8750 ATM Ex- 
PRESS, 3-2 
altered screen display, 3-3 


Programming, for INTERVIEW 8000 Series units, 
2-9 


Protocol testing (WAN), INTERVIEW 8800 PLUS 
ATM 


3 


PT, Transmit Idle Header Values subfield, field on 
ATM Interface Setup screen, ATM UNI cell 
format 

for AIM—302-1 
Emulate A mode, 7-10 
Emulate B mode, 7-14 
Internal Loop A mode, 7-10 
Internal Loop B mode, 7-14 
for AIM—305-—1 
Emulate A mode, 8-9 
Internal Loop A mode, 8-9 
for AIM—306-—1 
Emulate A mode, 9-10 
Emulate B mode, 9-14 
Internal Loop A mode, 9-10 
Internal Loop B mode, 9-14 
PTI, 1-7, A-8 


PVC, A-8 


Q 


QoS, A-8 


QOS measurements, ATM (Broadband) testing, 
cell—level testing, 2-3 


Quality Of Service measurement, in application 
program, 2-7 


R 


RATE, softkey, 11-1, 11-5 

Rate, statistics column heading, 10-1 

Raw cells, in application program, 2-5 

Revd A, statistics column heading, 10-1 

Revd B, statistics column heading, 10-1 

Revd T, statistics column heading, 10-1 

RDI, A-8 

Reassembled packets, in application program, 2-5 


Recording WAN data, while simultaneously testing 
ATM (Broadband), 2-9 
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Reload, field on ATM Interface Setup screen 
for AIM—302-1 7 
Emulate A mode, 7-8 
Emulate B mode, 7-13 
Internal Loop A mode, 7-8 
Internal Loop B mode, 7-13 
Monitor mode, 7-5 
for AIM—305—-1 
Emulate A mode, 8-8 
Internal Loop A mode, 8-8 
Monitor mode, 8-4 
for AIM—306-—1 
Emulate A mode, 9-9 
Emulate B mode, 9-13 
Internal Loop A mode, 9-9 
Internal Loop B mode, 9-13 
Monitor mode, 9-5 
Repeater mode, for monitoring, 4-1 
RFC— 1483, in application program, 2-5 
RFC-—1577, in application program, 2-5 
RG—S59, coaxial cables, 6-6 
RX 
connector for DS—3/E3/STS—1, metallic receive 
connectors for Side A and Side B, 5-8, 5-9 
connector for SONET OC—3c and SDH STM-—1, 
single— and multi—mode receive fiber optic, 
5-8, 5-9 


S 
SAP, A-8 
SAR, A-8 
SAR header, in ATM, AAL 3/4, 1-16 
SAR trailer, in ATM, AAL 3/4, 1-16 
SC, 1-11, A-9 
SC connectors, 6-5 
SCR, A-9 
SDH, A-9 
SDH frames, ATM, 1-5 
SDU, A-9 


Service —level testing 
CBR, ATM (Broadband) testing, 2-3 
content, ATM (Broadband) testing, 2-3 
encapsulated protocols, ATM (Broadband) test- 
ing, 2-3 
format, ATM (Broadband) testing, 2-3 
VBR, ATM (Broadband) testing, 2-3 


Setup Menu, 7-1, 8-1, 9-1 
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SETUP softkey, 3-3 


Sig Label Mismatch, statistics for ATM Interface 
Module, STS—1, 10-20 


Signal 
type and sensitivity, 6-14 
type and strength, 6-1 


Signal Fault, statistics for ATM Interface Module 
DS-—3 direct, 10-4 
DS-—3 PLCRP, 10-7 
E3 direct, 10-11 
E3 PLCP, 10-14 
STS—1, 10-17 
STS—3c/STM—1, 10-20 


Signal levels, 5-7 

Signal—fault seconds, statistics, 10-1 

Signalling and management, B—ISDN signalling, 
ATM (Broadband) testing, 2-3 

Signalling Circuit, emulation application program, 


SINGLE, softkey, 11-2 
Single—mode fiber optical cables, long—reach, 5-7 
Single—mode optical cables, 6-5, 6-7 
adaptor, 6-9 _ 
attenuator, 6-9 
coupler, 6-10 
splitter, 6-8 
Single—mode optical interfaces 
Emulate A mode, 4-2 
Emulate B mode, 4-3 
Internal Loopback A mode, 4-3 
Internal Loopback B mode, 4-3 
Monitor mode, 4-1 
SIP, A-9 
SMDS, A-9 
in application program, 2-5 
on—line application programs, 2-4 
VBR data application, INTERVIEW 8800 PLUS 
ATM, 2-3 
SN, 1-10, 1-16, A-9 
SNAP, A-9 
SNG HEC, softkey, 11-3, 11-4 
SNMP, A-9 
SNP, 1-10, A-9 
Softkey racks, for physical layer statistics, 10-2 


Softkeys 
0 FEBE, 11-6, 11-8, 11-9 
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1 FEBE, 11-6, 11-8, 11-9 
AIS, 11-7, 11-9 

B1, 11-3, 11-4, 11-5 

B2, 11-4 

B2 1, 11-5 

B2 2, 11-5 

B2 3, 11-5 

B2 ALL, 11-5 

B3, 11-4, 11-5 

BURST, 11-2 

CLP ON, 11-6, 11-8, 11-9 
COND, 11-6, 11-8, 11-9 
CONTIN, 11-2 

EM BIP, 11-3 

EVENT, 11-2 

G1 RAI, 11-7 

IDLE, 11-2, 11-7 

L AIS, 11-9 

L RDI, 11-10 

MA FERE, 11-8 

MA TIME, 11-8 
MODE, 11-2 

MUL HEC, 11-3, 11-4, 11-5 
P AIS, 11-12 

P FERE 11-12 

P RDI, 11-11 

PAY CRC, 11-3, 11-4, 11-5 
RATE, 11-1, 11-5 
SINGLE, 11-2 

SNG HEC, 11-3, 11-4 
SPE UN, 11-12 

X RAI, 11-7 


SONET, A-9 
SONET frames, ATM, 1-5 


SPE Cell Mapping, field on ATM Interface Setup 


screen 

for AIM—302-1 
Emulate A mode, 7-7 
Internal Loop A mode, 7-7 
Monitor mode, 7-4 

for AIM—305—1 
Emulate A mode, 8-7 
Internal Loop A mode, 8-7 
Monitor mode, 8-3 © 

for AIM—306-1 
Emulate A mode, 9-6 
Internal Loop A mode, 9-6 
Monitor mode, 9-4 


SPE UN, softkey, 11-12 
Splitter cable, colors, 6-5 


Splitter cables, for monitoring, 4-1 


SSCS, A-9 


ST, 1-16, A-10 E3 direct 


ST connectors, 6-5 | | = ra ae oo 
Static electricity, precautions, 5-11 E3 LOF 10-12 
“ : E3 LOF 2-3, 10-12 
Statistics E3 OOF, 10-12 
AIM 302 — EM BIP Errors, 10-13 
DS—3 direct, sample screen Line Code Violations, 10-12 
first page, 10-4 LOC, 10-12 
second page, 10-5 MA FEBE Errors, 10-13 
DS—3 PLCP, sample screen MA FERF Errors, 10-13 
first page, 10-7 Pay. Type Mismatch, 10-13 
second page, 10-9 Signal Fault, 10-11 


E3, sample screen, first page, 10-11 E3 PLCP 
E3 direct, sample screen, second page, 10-12 A-bit Yellow, 10-15 
E3 PLCP, sample screen Alarm Ind Signal, 10-14 
first page, 10-14 FEBE All Ones, 10-16 
second page, 10-15 Frame Errors, 10-15 
STS—1, sample screen Invalid FEBE, 10-16 
first page, 10-17 Line Code Violations, 10-15 
second page, 10-19 Out-of-Frame, 10-14 
ATM Interface Module PLCP BIP Errors, 10-16 
DS—3 direct _ PLCP FEBE Errors, 10-16 
DS3 AIS, 10-4 PLCP Frame Errors, 10-16 
DS3 Frame Errors, 10-6 PLCP LOF, 10-14 
DS3 Idle Code, 10-5 PLCP LOF 2-3, 10-15 
DS3 OOF, 10-4 PLCP OOF, 10-14 
DS3 Parity Errors, 10-6 PLCP Yellow, 10-15 
DS3 Path Parity Errs, 10-6 Signal Fault, 10-14 
DS3 X—bit RAI, 10-5 eae ce acere 
Line Code Violations, 10-6 i DIF Errors, 
iccis: B2 BIP Errors, 10-19 
PLCP FEBE Errors, 10-6 pata ae 
: Line AIS, 10-17 
Signal Fault, 10-4 . eaten tee 
DS—3 PLCP Line Code Violations, 10-18 
| Line FEBE Errors, 10-20 
DS3 AIS, 10-7 rigeinasieeei os io 
| Line RDI Errors, 10-20 
DS3 FEBE Errors, 10-10 
, LOC, 10-18 
oe oe 10-8 Path FEBE Errors, 10-19 
Reraeas Path FERF Errors, 10-20 
DS3 Path Parity Errs, 10-10 Sig Label Mismatch, 10-20 
DS3 X—bit RAI, 10-8 | Signal Fault, 10-17 
Line Code Violations, 10-9 STS LOF, 10-18 
PLCP BIP Errors, 10-10 ta ne STS LOF 2-3, 10-18 
PLCP FEBE All Ones, 10-10 STS LOP. 10-17 
PLCP FEBE Errors, 10-10 STS OOF, 10-18 | 
PLCP Frame Errors, 10-10 STS—3c/STM—1, Signal Fault, 10-2 
PLCP G1 RAI, 10-8 | | column heading 
PLCP Invalid FEBE, 10-10 C for “Current”, 10-1 
PLCPLOEF 10-8 © Rate, 10-1 
PLCP LOF 2-3, 10-8 fe he Oy, Revd A, 10-1 
PLCPOOEF 10-8 - | Revd B, 10-1 
Signal Fault, 10-7 : Revd T, 10-1 
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DS-—3 framing _ 
53—octet direct, 40-3. 
57—octet PLCP, 10-6“ 
E3 framing 
53—octet direct, 10-10 
57—octet PLCP, 10-13 
error conditions, 10-1 
error injection, 11-1 
error—free seconds, 10-1 
errored seconds, 10-1 
in application program 
average cells per last 12 seconds, 2-5 
history display of past 12 seconds, 2-5 


maximum and minimum cells per second and 


occurrence time, 2-5 | 
number of cells in the last second, 2-5 
of 12 bins sized automatically or by user, 2-5 
ratio of cells to maximum line rate as oceene. 
point exponential, 2-5 
ratio of cells to maximum line rate as sehen 
age, 2-5 
total average cells per second, 2-5 
total cells received, 2- a 
line violations, 10-1 
physical layer, softkey racks, 10-2 
signal—fault seconds, 10-1 
STM-—1 framing, 10-20 
STS—1 framing, 10-16, 10-20 
test duration, 10-1 


Statistics, Trace, and Emulation, application pro- 


gram, ATM (Broadband), recuse: Bit ate 3, A-10 


TC, A-10 


Performance Test, 2-7 
STM, A-10 
STM —1, 5-7, 5-8, 5-9, 6-1, 6-2 
STM-—1 framing, statistics for, 10-20 


STS LOEB statistics for ATM Interface Module, 
STS—1, 10-18 


STS LOF 2-3, statistics for ATM Interface Mod- 
ule, STS—1, 10-18 


STS LOB, statistics for ATM Interface Module, 
STS—1, 10-17 


STS OOF statistics for ATM Interface Module, 
STS—1, 10-18 


STS—1, 5-7, 5-8, 5-9, 6-1, 6-2, 6-6 
ATM Interface Module 
sample statistics screen. 
first page, 10-17 oe 
second page, sae peat ss ioantaneot 
statistics a kA 
B1 BIP Errors, 10-19 
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' B2 BIP Errors, 10-19 © 
B3 BIP Errors, 10-19 
Line AIS, 10-17 
Line Code Violations, 10-18 
Line FEBE Enrrors, 10-20 
Line RDI Errors, 10-20 
LOC, 10-18 
Path AIS, 10-18 
Path FEBE Errors, 10-19 
Path FERF Errors, 10-20 
Path RDI, 10-18 
Sig Label Mismatch, 10-20 
Signal Fault, 10-17 
STS LOF, 10-18 
STS LOF 2-3, 10-18 
STS LOP, 10-17 
STS OOF, 10-18 


STS—1 framing, statistics for, 10-16, 10-20 


'  STS—3c/STM—1, ATM Interface Module, statistics, 


Signal Fault, 10-20 


Successful cell transfers, in application program, 2-7 
SVC, A-10 


T1, A-10 
T1/E1, in ATM, 1-1 
T1/E1 testing, for ATM, 2-7 


TCS, A-10 
TDM, A-10 
TE, A-10 


| Test duration, Statistics, 40-1 
_ ‘Testing of WAN protocols, simultaneously with 


AIM, 7-2, 8-2, 9-2 


Testing WAN protocols 
INTERVIEW 8800 PLUS ATM, 2-7 
. Simultaneously with ATM, adh 


T™M. A-10 cen, A Say 
“t boy t 


Trace and Statistics, application program, ATM 
- (Broadband), 2-5 es : 


Trap builder, i in soplieation program, 2-5 
TS, A-10 


TX, connector for DS—3/E3/STS—1. ‘metallic trans- 
mit connector for Side A, 5-8, 5-9 
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TX Idle Cell Type, field on ATM ere Setup - ae ‘MC, A-11 


screen A sian _ Transmit Idle Header Values subfield; field on 
for AIM—302-1 ren a oe lah ATM Interface Setup screen, ATM.UNI cell. 
Internal Loop A mode, 7-9 _ ne format a 
Internal Loop B mode, 7-14 | for AIM—302-1 
for AIM—305—1, Internal Loop A mode, 8-8 tee ays Emulate A mode, 7-10 
for AIM—306-—1 os Emulate B mode, 7-14 
Internal Loop A mode, 9-9 : | Internal Loop A mode, 7-10 
Internal Loop B mode, 9-13 - Internal Loop B mode, 7-14 
| ae for AIM—305—1 
Tx Idle Cell Type, fieldon ATM Interface Setup > Emulate A mode, 8-9 . 
eaeen oe, aes ea Internal Loop A mode, 8-9 
for AIM—302-1 | i for AIM—306—1 a 
Emulate A mode, 7-9 - | . “ Emulate A mode, 9-1 0 ae 
Emulate B made, /-14 Emulate Bmode; 9-140 
for AIM—305—1, Emulate A mode, 8-8. roe Internal Loop A mode, 9-10 3 
a Leen Te Internal Loop B mode, Cig ee 
mulate A mode, 9- : . ee a ae : 
Emulate B mode, 9-13 7 VEG ATL cco tg on ats 
TX/MM, connector for SONET OC-3candSDH gee A : ee 
STM-1, multimode transmit fiber optic, 5-8, i a SED eaney Even e 
5-9 - ., -Mideo, ATM transmission,-1-1 YL ae 
TX/SM, connector for SONET OC-3candSDH ___« Yoice, ATM transmission, 1-1 a Aah rane 
STM-— 1, single—mode transmit fiber optic, 5-8 VP, A-11 <p So 


Transmit Idle Header Values subfield, field on 
_ ATM Interface Setup screen, AIM UNI cell 
..., , format 
U ~! for AIM—302-1 


aoe Emulate A mode, 7-10 
UNI, A-10 Emulate B mode, 7-14 
__ InternalLoopAmode,7-10 = |... 
UNI 3.1 signalling, in application program, 2-5 — “© ‘ternal Loop B mode, 7-14. =f Tansee > 
UPC, A-11 for AIM—305—1 
a |. Emulate A mode, 8-9 
Upgrade path, for early units, B-3 _. _.... Internal Loop A mode, 8-9 - 
| ee for AIM~306-1 
es, t } 8800 , | | 
Upgrades, to INTERVIEW 8800 PLUS ATM, 1 ot ““Beaulate A aioe: 9:10 . ae 
Using the INTERVIEW 8750 ATM EXPRESS,3-2...... ;,...;EmulateBmode,9-14 00 os oe ee. 
Nee ee “Internal Loop A mode, 9-10 ng eee 
hae ae ee “=<? Internal Loop Bmode,9-14 
V eee me Ae , VPC, A-11 ee re 
eee ee es on | *5VPL Bel PA a ele A Ve ae ea. Oo Ee 
Variable bit—rate data applicaiion: oF ‘iva. 2.3 Am application program, 2-5 ee Ae 
Frame Relay testing, INTERVIEW 8800 PLUS a ee er Pe te ae ieee. 
ATM, 2-3 = ab ae 
LAN encapsulation testing, INTERVIEW 3800 Ww _ 
PLUS ATM, 2-3 © ae A 4 pees 
SMDS testing, INTERVIEW 8800 PLUS-ATM,:. Be -WAN, A-11 Ia BESTE 
2-3 Lisp oes cS uleqe at tact -WAN data, recording simultaneously while testing 
VBR, A-11 nes ATM (Broadband), 2-9 ee - 
ATM (Broadband) testing, service level “eM. ,.WAN protocol testing, INTERVIEW 8800 PLUS — sod 
2-3 pls git as Fle ae ee es ATM, 2-7 a ee Tes ee 
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WAN protocols, simultaneous testing with ATM, 
5-3, 7-2, 8-2, 9-2 


Warning sticker, inside top snc door, 5-4 


X 


X RAI, softkey, 11-7 
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